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IN THIS ISSUE 

TERMINATION 
AND SOLVENCY 

— J. Carlton Ward gives a 
workable plan for proper ad- 
ministration of the contract 
termination law, a plan which 
will maintain a solvent air- 
craft industry — and the air 
power to keep the peace. 

★ 

HOWS AND WHYS 
OF HELICOPTER DRIVES 

— A thoroughgoing engineer- 
ing discussion of installations 
and functions of basic trans- 
mission units for three types 
of ’copters, written by one of 
the foremost exponents of 
rotary wing aircraft. 

★ 

BUZZ-BOMB DETAILS 

— Sketches and text by an 
AVIATION editor, revealing 
hitherto unpublished details of 
V-l’s design and construction. 

★ 

MARKETING 
PLANE ACCESSORIES 

— A case for the distributor, 
and what he can do to help 
the retailer. 

★ 

NEW POSTWAR 
TRANSPORT 

— Curtiss-Wright reveals de- 
tails of peacetime version of 
famed Commando transport. 


MANEUVERABILITY 


Excellent aileron characteristics, together with many other 
contributing factors, combine to make the Corsair a highly 
maneuverable fighter. Its ability to roll fast and easily, even 
at high speeds, has given the edge to many an F4U pilot. 

Superior take-off, climb, altitude, speed, range, fire power, stamina, 
maneuverability— these make the Corsair an outstanding fighter. 
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ONE OF A SERIES PORTRAYING THE "SPEED NUT FAMILY OF FASTENINGS" 




AND WE DO MEAN 


Greater Speed Reduces Assembly Time 
Greater Speed Cuts Assembly Costs 


• This ad is devoted to speed. 
The word appears 5 times in this 
message because we want to 
stress speed first and foremost. 

Why? Because you will need 
better and faster assembly speed 
in order to win postwar markets 
in big volume on any product — 
metal, wood, or plastics. 

Designing beautiful postwar 
products is only the beginning. 
The winners will be those good 


LOCKING POSITION 


FASTEST THING IN 


T E N I 


AVIATION, 






T his is the field of battle in the sky... the stable field 
of a rotating magnet... heart of a Bendix-Scintilla* 
Aircraft Magneto. Into the making of this vital part go 
superlative steel and precise engineering... for on the 
strength and stability of its magnetic force depends the 
generation of sparks to fire the engines of our fight- 
ing aircraft. 

Bendix-Scintilla engineers have contributed notably 
to the advancement of Aircraft Ignition. Their inven- 
tiveness and practical experience, now wholly devoted 


to the prosecution of the war, will one day again be 
applied to the pursuits of peace. 



SCINTILLA MAGNETO DIVISION 



Jencftx 

Av/af/on/Corporaf/on 


AVIATION, November, 1944 


Briefing for November 


nations without going bankrupt is a 
question causing more gray hairs than 
anything else in the industry today. 
Since it’s more than vital that this 
country have an aircraft industry after 
the war, J. Carlton Ward has gone 
to bat and come up with a tangible pro- 
gram by which government can do its 
part to keep this industry solvent. 
It’s on page 110. 

AVIATION Is particularly pleased, 

this month, to launch a series on heli- 
copter design which will fill a serious 
need in the scant literature on rotary 
wing design. Joseph S. Pecker, a 
veteran in the field, inaugurates this 
series with a down-to-earth presenta- 
tion on power transmission for single 
rotor, bi-axial, and co-axial craft, and 
it’s illustrated according to our usual 
standards. Page 125. 

Chet Ricker, our Detroit Editor, 
recently spent a quiet Sunday making a 
thorough study of Hitler’s nastiest— the 
V-l buzz bomb. And when Chet makes 
a study, that includes his inimitable 
sketches. There are a lot of things re- 
vealed as tire result of this so-called 
day of rest See page 190. 


Aircraft accessory manufacturers 

are finding thafefheir postwar market- 
ing problems have as many kinks as 
do those of the engine and airframe 
producers, and exactly what sales set- 
up to use is one of the biggest and 
toughest puzzles, they report, Arthur 
S. Brown, sales manager of Scott 
Aviation Corp., says there’s a place 
for the distributor in accessory market- 
ing; he gives his reasons on page 121. 


And speaking of accessories, should 
anything except the basic engine in- 
struments be considered accessories on 
personal planes? Frederick H. Smith, 
of Sperry, tackles this one— also in our 
Marketing Section— giving his ideas 
in his article beginning on page 122. 


An Ingenious mechanization of heli- 
arc welding has meant more than just 
whipping a tough long-seam job in 
Curtiss-Wright’s St. Louis plant — it 
also forecasts important production 
savings in the coming peace. How the 
job was licked at C-W is told in the 
article starting on page 134. 


The veteran transocean pilot, James 
B. Rea— now engineering test pilot for 
Convair — really knows the importance 
of the fuel vs. payload question. This 
month he presents a quick method of 
determining in a hurry, but with com- 
plete accuracy, just what to do when 
the inevitable point-of-no-return is 
reached. Turn to page 178. 

And for thn other extreme on trans- 
port operations — the short hauls of 



COMMANDO IN PEACETIME GARB. Re-touched photo showing how Certiss-W right CW- 
20E — postwar airline version of C-46 — will look os re-designed lor commercial service. 
Other photographs and drawings, also all available details, will be lound on page 120. 


pickup flights — there's a well rounded 
story giving details of equipment de- 
veloped by All American Aviation. 
Page 170. 

Come the end of the war, more and 
more fixed base operators are going to 
start figuring the dollars but close as 
they try to reduce maintenance costs. 
John Brennan and Ralph Hall, of 
American Export Airlines, have made 
a thorough study of finish factors, and 
what they found is of vital profit-and- 
loss importance, not only to every air- 
line but also to every man who main- 
tains planes of any size. Page 163. 

And also in the usual well-rounded 
maintenance section is a profusely 
illustrated article giving details on 
many time and money saving tools de- 


veloped around the country by Air 
Service Command (now part of 
ATSC) ; how Embry-Riddlc runs 
instruments through overhaul, with de- 
tails on many equipment features they 
built themselves; Lockheed's new 
maintenance-simplifying service forms ; 
how Canada's RCAF whips the snow 
problem; and the always-practical 
Maintenance Notebook. 

Financing and insuring the personal 
planes will, everyone hopes, be a lot 
bigger business — and a lot more stan- 
dardized — than it’s ever been before. 
Oliver Parks has worked out arrange- 
ments with a bank and insurance 
underwriter which sets a very definite 
and practical pattern for local personal 
plane financing by dealers and distrib- 
utors everywhere. See page 185. 


Down tfie Years In AVIATION'S Log 


25 Yr. Ago (1*191 —Post Office an- 
nounces record of 8,988 mi. per forced 
landing for past six months, “a very 
respectable figure" . . . Authorities 
say variable pitch propeller “seems to 
have possibilities” . . Zeppelin 
Lindau builds 100-ft.-span 4-engine 
monoplane flying boat with 70 hr. fuel 
capacity . . . Twin-Liberty-engine 
Lawson transport carries two pilots and 
24 passengers . . . Upson, in Good- 
year II, wins first postwar balloon race, 
traveling 1,050 mi. . . Navy offers 
215 seaplanes and 367 engines for sale. 

IS Yr. Ago (1929 1 -National Air 
Tour (5.017 mi.) completed by 24 of 
29 starting planes . . . Columbus, 
Ohio, opens first air-rail airport along- 
side Penn RR. . . . Guggenheim gives 
another $500,000 to assist aviation; 
gifts now total $3,000,000. . . . Army 
orders $1,642,383 planes and parts. 


. . . Savoia-Marchetfs U.S. sales 
total 105 planes costing $1,685,582 in 
year. . . . Sikorsky opens new plant 
at Bridgeport. . . . New York City 
Police force has 25 trained pilots. 
. . . Navy asks $6,000,000 for im- 
provements at Pensacola. . . . U.S. 
now has 83 college flying clubs. . . . 
Airmail rates to Latin America re- 
duced. . . . Big Ten universities use 
planes to transport football teams. 

10 Yr. Ago (1934) —Scott and Black 
fly deHavilland Comet from England 
to Australia in 52 hr., beating former 
record by 57 hr. . . . Hammond 
Aircraft wins D. of C. small aircraft 
competition. . . . Hugo Eckener comes 
to U.S. to arrange for Zeppelin termi- 
nal. . . . Four women pilots fly across 
continent in formation. . . . Capt. 
Irving Chambers, developer of catapult 
for shipboard launchings, dies. 
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lituuur I tK IH5 1 KUMCH 1 5 are called upon to indicate performance 
of a nature different from that generally associated with the operation of conventional airplanes. Kollsman has 
already devised a special dual tachometer and synchroscope for experimental helicopter work. A super-sensitive 
air speed indicator is also called for, because of the helicopter’s ability to move at low lateral speeds. The ship's 
ability to hover and to make slow descents also suggests refinements in rate-of-climb indicators. Whatever the 
ultimate instrument requirements of the helicopter, Kollsman engineers will be ready with practical and 
efficient designs, keeping pace, as always, with every advancement in the science and the art of operation. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


■B 


SQUARE Q COMPANY 
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LET'S HAVE 
S ANOTHER < 
( FLYING 
(LESSON/ 


OKAY- I'LL ) 
SHOW YOU l 
HOW EASY IT) 
IS 70 TURN.) 


THE RUDDER (FOOT) 
v_r PEDALS ARE < 
(neutral AND — J 


AS 'WE FLy STRAIGHT AHEAD 
’AND ON THE LEVEL— NOTICE 


THE STICK IS 
’ STRAIGHT UP. 


PLANE IS PLY/NG 
STRAIGHT 
AND LEVEL 


RIGHT RUDDER PEDAL 
I FORWARD AND — 


TO TURN TO THE 
RIGHT, PUSH THE 


(okay, tow— now 

(hOW DO WE TURN ? 


''MOVE THE STICK 
V TO THE RIGHT/ 


PLANE BANKS 
AND TURNS TO 
THE RIGHT 


LEFT RUDDER PEDAL 
7 FORWARD AND — /''" 


[SAY, THE CONTROLS AReYthAT'S EASY, MARY- 
l “ /v JUST PUSH THE 


(back TO NEUTRAL AND 
' WE'RE STILL TURNING/ 
HOW DO WE FLY /t/ 
S STRAIGHT pTx 
A AGAIN ? / 


—flJMOVE THE V 
“(STICK LEFT/— 
f UNTIL WE 4 -> 

'straighten out 


PLANE IS AGAIN FLV/NS 
STRAIGHT 
AND LEVEL 


PIPER "PLANE QUIZ" 


P/PER CUB 


Points the IVag to Wings for AU Americans 
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R AIRCRAFT 


PRODUCTION REPORT 



GOODYEAR AIRCRAFT CORPORATION 

Pioneers in Engineering Airmetal 


HOW GOODYEAR AIRCRAFT CORPORATION SERVES THE 

1« By constructing sub- 2a By designing parts 3a By re-engineering 4a By building corn- 

assemblies to manufac- for all types of air- parts for quantity pro- plete airplanes and 

Q turers' specifications. planes. duction. airships. 


CURTISS-WRJGHT P-40 (dorhawk) 


AIRCRAFT INDUSTRY 


5a By extending the facilities 
of Goodyear Research to aic 
the solution of any design o 
engineering problem. 


3,000 SETS STABILIZERS 
CONTRACT RECEIVED : OCTOBER. /940 

FIRST PRODUCTION UNIT DELIVERED: MAY /94/ 

lOOtti PRODUCTION UNIT DELIVERED t AUGUST '94/ 
CONTRACTS COMPLETED’. FEBRUARY /943 


Remarks: Speedy delivery of stabilizers for 
this fast pursuit plane, which bore brunt of 
early South Pacific and North African opera- 
tions. proved Goodyear Aircraft Corporation's 
ability to team successfully with original 
designer in mass production of important 
components. Highlight or this production was 
development of Goodyear Aircraft’s own dimpling 
process for rivet holes, preventing cracking 
and distortion — insuring better workmanship, 
fewer rejects, faster production. 
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n Rubber 
Aircraft 


SETTER bushings 


SKID STUFF 


R eports of months of experience with 
- the Ice-Grip tire show this Goodyear 
development has licked the problem of land- 
ing the heaviest type warplane on smooth 
glare ice. 

As the Ice-Grip can be safely used on concrete 
runways as well as ice, it’s helped tremendously 
the services engaged in transport plane opera- 


tion and ferry command work between different 
climate zones. 

Powerful ice traction of the Goodyear Ice-Grip 
is due to thousands of tiny, high-tensile steel 
springs, securely molded into its tough rubber 
tread. 

Not only do these springs bite into the ice but 
with this small, multi-spring construction there 




GOOD^^tAR 

ICE-GRIP* 

Conquer Arctic Landing Strips 


stripped off and hurled through the wings. 


The Goodyear Ice-Grip tire is made in various 
sizes for a wide range of types of U. S. warplanes. 


It is one of the time-proved Goodyear line for all 


Buv WAR BONDS 


Landing skids for gliders ar, 

“cts this new aviation t araon S the prod- 
Goodycar to place in p^°£ mCn ‘ has «“sed 


is no danger of the non-skid element being 
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EBJ2SH22ZE3 stoker 


propeller shaft, 
Free-Machining 
horsepower throi 
shaft must rem 
when subjected 
thrusts. And thi 
tection against si 
looking for simi 

Stainless Steels i 


diameter. The 


iform electrical 
properties of 
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SFECIAL PHYSICALS 


with Carpenter Stainless! 


Have you considered the many 
advantages that can be obtained for 
your new or redesigned products 
through the special physical prop- 
erties provided by Carpenter Stain- 
less Steels? On these pages we attempt to show 
you some of the many physicals that are available 
to you in various Carpenter Stainless grades. Right 
here may be the answer to giving your postwar 
produits greater utility, broader sales appeal. 
Carpenter, as pioneer in the development of soft 
and ductile Stainless Strip and 
inventor of Free-Machining Stain- 
less bar stock — has always made-a 
specialty of producing Stainless 
Steels to do specific jobs. Our 
experienced representatives can 
help you select the Carpenter 
Stainless grades whose physical 


properties most fully meet your requirements. 
Careful laboratory control and exacting inspec- 
tion assure consistent uniformity, lot after lot, in 
the Stainless you receive. 

This service means that when your designer speci- 
fies Carpenter Stainless he can secure the special 
physicals he desires, as well as easiest fabricating 
qualities. This all adds up to faster production, 
fewer rejects, and lower unit costs for your post- 
war products. 

Call in your nearby Carpenter 
representative now and take full 
advantage of his diversified Stain- 
less experience in helping to get 
the best results with Stainless. But 
do it today, for planning time is 
getting short. 



Give Your Products 
These Advantages 

• Sales Appeal 

• Everlasting Beauty 

• Freedom from Rust 

• No Plating to Peel 

• Weight Saving 

• Strength and Rigidity 

• Ease of Assembly 

• Fewer Service 
Complaints 


THE CARPENTER STEEL COMPANY, 128 W. BERN ST., READING , PA. 


Carpenter STAINLESS STEELS 
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Double Row PN Need/ e Bearing 
Gives Greater Stability 



ESPECIALLY IMPORTANT 
UNDER COUPLE-LOAD CONDITIONS OF 
AIRCRAFT PULLEY OPERATION 

The double row PN Type Torrington 
Needle Bearing has unusual stability as 
well as a low friction coefficient under 
widely varying degrees of cable pull-off 
or misalignment. 

The double row PN Needle Bearing 
is, therefore, ideally suited to such ap- 
plications as aircraft pulley operation 
where perfect alignment is difficult to 
obtain and where friction must be held 
to a minimum under [all operating 

The accompanying cross-section in- 
dicates how the use of two rows of 
small diameter needle rollers resists the 
couple-loading encountered — one row 
carrying the couple in one direction; 
the other resisting the couple in the 
opposite direction. Thus the exterior 
force is resisted by the radial forces 
within the bearing which are properly 
distributed in opposite directions on 
the two sets of needle rollers. 

Under conditions of severe misalign- 
ment and heavy loads, tests have con- 
clusively demonstrated that Needle 
Beating equipped aircraft pulleys will 
maintain pulley alignment with mini- 
mum friction. 

This increase in stability coupled 



with other advantages of.high capacity, 
light weight, and efficient lubrication, 
which the double row PN Needle Bear- 
ing offers makes it an ideal anti-friction 


The Double Row PN Bearing 

unit for aircraft pulley and similar 
applications. 

Needle Bearing equipped aircraft 
pulleys* are currently available from 
leading pulley manufacturers who will 
gladly supply further information. 

Test data on operating characteristics 
of the PN Needle Bearing under many 
types of service conditions is available. 
A copy of this data for your engineer- 
ing files will be supplied on request. 
•Fully conforms Co AN-PF-P-796 specifications 
for aircraft pulley bearings. 



TORRINGTON 

NEEDLE BEARINGS 
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EDO FLOAT GEAR 

All-metal seaplane floats for every type of aircraft 



Edo Aircraft Corporation 

Contractors to the U.S. Navy and U.S. Army Air Forces and Allied Governments 
402 SECOND STREET, COLLEGE POINT, N.Y., U.S. A. 
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Built by Studebaker and powered by famous 
Studebaker Champion engine 


TTERE’S a brand-new example of the teamwork 
of the Office of Scientific Research and Devel- 
opment, the War Department and Studebaker en- 
gineers . . . It’s the latest model of the Army’s ver- 
satile track-laying vehicle known as the Weasel . . . 
This newM29C is just as much at home in water as 
it is on sand, mud, swamp or solid ground ... It 
not only propels itself in deep water, fully loaded, 
but it also clambers up and down steep, slippery 
banks with amazing ease . . . This new Weasel 
M29C is built by Studebaker under contract with 
the Ordnance Department, Army Service Forces. 
It’s powered by the famous Studebaker Champion 
engine ... It adds another important unit of war 
production to an impressive Studebaker list that 
already includes Studebaker- built Wright Cyclone 
engines for the Boeing Flying Fortress and heavy- 
duty, multiple -drive Studebaker military trucks. 
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Zero inertia for reciprocating parts would 
give the machine designer an ideal con- 
dition. No slowing down for the turns. 
Parts could jump from full speed in one 
direction to full speed in the other. 

Magnesium goes a long way toward 
providing that kind of equipment. The 
ring holders shown above, for example, are 
so light in weight that their direction of 
travel can instantly be reversed without 
much worry about inertia. Spinning and 
twisting machines can be run at higher 
speeds without setting up excessive vibra- 
tion. Production is greater, quality higher, 
machine life longer. 

Die cast by American Magnesium Cor- 


poration, these parts are light, strong 
and accurate. They are ready to go to 
work after a minimum of mac hinin g. 
Fabrication costs are low. 

Magnesium is now available to man- 
ufacturers of other-than-war products, 
with W.P.B. approval. American Mag- 
nesium is equipped to take care of your 
requirements for die castings, permanent- 
mold and sand castings, forgings, extruded 
shapes and sheet. Our representatives 
will gladly discuss the availability of 
magnesium products with you. Alu mi num 
Company of America (Sales Agent for 
Mazlo Magnesium Products) 1713 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


MAGNESIUM 


•Jl PRODUCTS 


AMERICAN MAGNESIUM 

CORPORATION 


U M C' 
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WALTER DOR WIN TEAR UK 
noted industrial designer, 
in ilescribing Bell Aircraft’s 
advances in aircraft pro- 
duction for the war effort 
today . . . for all tomorrow. 


I WITNESSED a triumph of plan- 
ning when I walked through Bell 
Aircraft’s Niagara Frontier Division 
Plant. I have seen many impressive 
plants but seldom such perfect order 
and such high efficiency on so vast a 


“ It was easy to sense the pride of 
craftsmanship in the men anti women 
who work there: it became vocal in 
die machinist who demonstrated his 
tube-bending machine for me, and 
the foreman who showed the method 
he himself had invented for sealing 
aluminum hydraulic tubes to keep 
them dust-free. 

"And dien, from this demonstra- 
tion of perfected techniques, we went 
to the laboratories, where scientific 
knowledge and inventive genius 
must still work with experimental 
methods to solve problems that have 
no precedent. Instead of the calm as- 
surance of the big assembly plant, the 
atmosphere here in these technolog- 
ical maternity wards was one of barely 
suppressed excitement: hurry, tension, 
exhilaration, but above all, confidence. 


'•This 


i be r 


bered, because I saw for the first time 
two of the most spectacular develop- 
ments in aviation: I saw the Bell heli- 



copter hover and swing under perfect 
control within reaching distance of 
die ground, and I had my first glimpse 
of a jet propulsion plane. The Bell 
crowd evidently is as adept at design 
as it is skilled in manufacturing. 

"There are many people I know 
whom I’d like to take through that 


plant and those laboratories. They 
would have a better understanding of 
what modern industry has grown into 
now that it’s really Kitting its stride, 
anti what the future offers in aviation 
progress for our nation’s prosperity.” 

★ Buy War Bonds and Speed Victory ★ 



NIAGARA FRONTIER DIVISION 

Buffalo and Niagara Falls, N. Y. 
obra (P.39) ami Kingcobra ( P.63)— Fighters 
teomet— Americas First Jet Propelled Plane 
The Bell Helicopter 


ORDNANCE DIVISION 

Burlington, VI. 

Flexible Gun Mounts and other ordnance 

GEORGIA DIVISION 
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An ALL-PURPOSE TAP? 


..there ain’t NO SUCH THING ! 


Dut. there is a tap for every purpose! Every material, almost every 
type of threading job, requires a particular tap or die built to do 
the particular job. 

“Don't waste time and money experimenting when you meet new 
thread-cutting problems. The Greenfield Tap and Die Corporation 
maintains a complete staff of field men and factory engineers 
whose accumulated experience in all phases of thread - cutting is 
readily available to you. 

S^^Z*™*"** 


uREENFIELD TAP and DIE CORPORATION . Greenfield, Massachusetts 
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35.000 
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ON THE GROUND... IN FLIGHT... 
AT EXTREME HIGH ALTITUDES 


D EPENDABLE performance at high altitudes is one of 
the outstanding characteristics -of Janitrol Aircraft 
Heaters. The Whirling Flame principle around which all the 
Janitrol heaters are designed was specifically developed by 
Surface Combustion engineers to compensate for rapid 
changes in air density and temperature at high altitudes. 

Janitrol Aircraft Heaters, based on the Whirling Flame 
principle, are now heating Army, Navy and commercial planes 
in routine flights in the stratosphere, and at intermediate 
altitudes. In flight they operate on ram air or with fan. And 
for service in the coldest climates, these heaters can also be 
fan equipped for preflight ground heating. 

These "all-altitude” heaters are lightweight and compact. 
They require a minimum weight of fuel tubing and duct 
work. Standard models give capacities ranging from 15,000 
to 125,000 B.t.u. per hour output — units with larger capaci- 
ties will soon be available. 

Surface Combustion engineers are ready to work with you 
and give you the benefit of their wide experience on the 
application and installation of various types of Janitrol 
heaters in all types of planes, boats, buses, trucks and other 
mobile equipment. For complete specification data, write 
Surface Combustion, Aircraft Heater Division, Toledo l,Ohio. 






MAKERS OF: 

JANITROL Aircraft and Portable Heaters • JANITROL 
Forced Air and Gravity Furnaces, Unit Heaters and Conversion Burners 
imercial, industrial and residential heating . S. C. Industrial 
eat-Treating Furnaces, Special Atmosphere Genei 
and Industrial Gas Burners . KATHABAR 
Humidity Control Systems 


Manufacturing Plants at; 

TOLEDO, OHIO • COLUMBUS, OHIO 
Engineering Offices at: 

NEW YORK . CHICAGO • LOS ANGELES 
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E-L INCREASES RELIABILITY AND EFFICIENCY 

OF AIRCRAFT RADIO COMMUNICATION 


WIBRATOR Power Supplies are enjoying increased 
T acceptance in the aviation field as battery-power con- 
verters for instrument panel illumination, flashing wing 
light operation and aircraft radio operation. Their com- 
plete reliability, efficiency, and assured high altitude 
operation are the added safety factors that are vital to 
the aircraft industry. 

A recent E-L development, permitting synchronized 
operation of two vibrators in parallel, provides double 
assurance of uninterrupted airway communications. Both 
light and heavy-duty vibrators are specially designed for 
complete reliability at high altitudes. 

The life of Vibrator Power Supplies is far beyond the 
C.A.A. overhaul requirement. Maintenance time is re- 
down and rebuild a Vibrator Power Supply. 

E-L pioneered in the field of vibrator conversion of 
Current. The development of this method of power adap- 


tation has led to many exclusive E-L advantages such as 
constant output voltage despite wide fluctuations of in- 
put voltages, and power output up to 1,000 watts. These 
features, combined with the proved reliability, efficiency, 
and minimum maintenance, make E-L Vibrator Power 
Supplies ideal for aircraft use. 

E-L engineers are available to discuss your power 
supply problem and to design Vibrator Power • Sup- 
plies to meet specific voltage, power, size and weight 

Model sc- 1096 is a typical E-L Vibrator Power Supply 
which meets the requirements of aircraft radio use. This 
unit was designed for the Canadian Signal Corps to 


50-60 cycles 

Output voltage: 2000 volts at 125 ma„ 400 volts at 25 ma., 
250 volts at 10 ma., 250 volts at 5 ma., 10 volts at 
5 amps., 12 volts at 1 amp. 
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Aviation Hose Clamps 


WITTEK 


y MORC in '44 MANUFACTURING CO. 

4305-15 West 24th Plate, Chicago 23, III. 


Wittek now offers two distinctly different aviation hose clamps 
complying with the requirements of specification AN-FF-C-406A. 

Type FBSS— is manufactured in the standard AN-748 sizes 
and incorporate a bridge extender which provides uniform sealing 
characteristics. This is the most effective type hose clamp 
for all applications in which an adjustable clamp is not necessary. 

Type WWD-a worm drive stainless steel hose clamp which, 
because of its wide range of adjustment, is the most 
effective clamp for uses where a clamp capable of accommodating 
various diameters of hose is necessary. 

These two Wittek Aviation Hose Clamps are made from 
stainless steel, and combine the superior physical qualities of that 
material with the well-known Wittek qualities of superior 
service and high dependability. There is a Wittek Hose Clamp 
to meet every requirement of the Aviation Industry. Write for new 
descriptive catalog. 
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indenting every 
connection with the HYTOOL! 



Virtually every electrical connection on every plane you work on is a 
pressure-type connection. This method of connecting was used by the 
manufacturer originally, because it assures electrical connections of 
maximum strength and conductivity . . . and with the highest safely 
factor. So maintain your circuits in the same sure way . . . whether 
you've got the dramatic job of keeping a big bomber up there pitch- 
ing, or keeping a civilian craft flying at home. In either case, you have 
a heavy stake in sound electrical connections! Don't risk a faulty one. 
Be sure you make every connection with the HYTOOL. For complete 
information on Burndy HYDENT connectors (indent-type) and 
HYTOOLS, write to Burndy Engineering Co., Inc., 107 Bruckner 
Blvd., New York 54, N. Y. 
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It took Norton laboratory men thousands of man- 
hours to perfect the various Resinold Grinding 
Wheel bond formulas for the various jobs such as 
weld grinding, disc grinding, snagging, thread grind- 
ing, cutting off, roll grinding, billet grinding. 

Just for example, has your shop tried a Norton 
24-Q4T-H specification for weld grinding, — 
or, a I4-P4T-L for snagging steel castings when 
using a swing frame machine, or a 37I4-04T for 
snagging cast iron? 

Have you made use of Norton engineering "know- 
how"? 


NORTON COMPANY 

Worcester 6, Mass. 
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With the Logan 6-Position, Self Indexing 
Turret Assembly, your present Logan 
Screw Cutting Lathe becomes a dual pur- 
pose lathe of sustained accuracy, equally 
dependable for general purpose work, or 
for high speed production. The Logan Tur- 
ret Assembly will fit the bed of your screw 
cutting lathe perfectly, so that tailstock 
and turret are interchangeable to meet the 
job in hand. To guarantee accuracy, the 
Turret Assembly is shipped to you rough 
bored to 9 16" so that you can finish bore 
it to 5 8" from your own headstock. Check 
with your Logan Lathe dealer regarding the 
advantages and the economy to be gained 
by equipping your present lathe with the 
Logan Turret Assembly. 


lembly. No. LA-29 
I. No. LA-25 fits t 




A NAME TO REMEMBER WHEN YOU THINK OF LATHES 
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Another "fluid heal - Aircraft 
Heating Achievement . . . 


The Lightest 15,000 BTU 
Heater on the Market! 


T HOUGH it delivers 15,000 BTU per 
hour under flight conditions, Fluid 
Heat’s Model SRH-15 Aircraft Heater 
weighs only 6 pounds, 14 ounces, complete 
with all controls and accessories. Ideal for 
single and two-place airplanes. Blower is 
available for ground operation. Transfer 
between ground and flight phase is auto- 
matic, assuring continuous service. 

Built around a new heating principle of 
special advantage in aircraft heating, this 
super-light heater employs a vapor-entrain- 
ing process utilizing pre-heated combustion 
air. The process accomplishes combustion 
with an unusually low pressure drop, per- 
mitting operation at low ram pressures. It 
produces a completely suspended fire and 
therefore gives freedom from lead oxide 
formation. Flame retention is so positive 
that flame characteristics are the same from 


sea level to ceiling. Automatic compensa- 
tion assures high combustion efficiency at 
all air speeds. 

The same characteristics and outstanding 
lightness feature all models of Fluid Heat’s 
complete line of aircraft heaters. The 
100,000 BTU unit, for instance, weighs but 
24}^ pounds. The 50,000 BTU unit weighs 
only 16 pounds, 10 ounces. These weights 
include all controls and accessories. 

Fluid Heat has, for sixteen years, led in the 
development and manufacture of automatic 
combustion and heat transfer equipment. 
Those years of heat engineering know-how 
are built into each light, compact, efficient 
Fluid Heat Aircraft Heater. You will want 
Fluid Heat Aircraft Heaters on planes you 
design, build or equip. Write us at the ad- 
dress below for full information on this 
major new heating achievement. 


FLUID HEAT DIVISION 

Anchor Post Fence Co. 

6740 Eastern Ave., Baltimore 24, Md. 
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6 lbs. 14 oz. 

complete with all 
controls and accessories 


' 

^fluid heafe 


AIRCRAFT HEATERS 



weight anil compact, this model delivers 15,000 BTU per 
hour. All controls and accessories included, it weighs only 
8 pounds. Dimensions are 3 inches by 5 inches by 18 
inches. This model of heater is nsedto defrost windshields 
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...for tough manufacturing jobs 


Solar pioneered the present day airplane exhaust manifold 
industry . . . built the first one of stainless steel on a home 
made drop hammer . . . fought for its life in the ensuing 
years . . . and grew to maturity and leadership during the 
decade of general business depression before the war. 

Leadership in building airplane exhaust systems and other 
products which must withstand hot gases, acids, heat and 
corrosion is the course set by Solar for today and for the 
years to come. Much has been learned about the design 
and engineering of such products . . . about the peculiar 
characteristics of stainless steel and similar alloys which 
make them difficult to process and fabricate. 

Airplane and engine manufacturers are invited to bring 


to Solar any problems involving the engineering and produc- 
tion of new postwar products of this nature. These are the 
kind of manufacturing jobs Solar will continue to seek . . . 
because they are the tough jobs Solar knows best how to 
do. Address "Management". 



SOLAR AIRCRAFT COMPANY SAN D I E 8 0 12, CALIF. D V E S MOINES 5. I A. 


AVIATION, November, 



AVIATION, 


vember, 1944 



G uess all you want to- 

about what post-war heli- 
copters and airports will look like 
and be made of. 

But there is no need to guess about 
the best in post-war light-plane 
engines. For if it’s the tops in safety, 
dependability and economy you’ll 
be wanting in your engine, you can 


settle right now on a Lycoming. 

Since the days when it appeared 
on the bonnets of the early auto- 
mobiles, “Powered by Lycoming” 
has been a trade-mark phrase 
indicating top-notch quality. 

Today, in the nose of our train- 
ing planes, our aerial jeeps, our 
light hospital planes, our little 


reconnaissance planes — “Powered 
by Lycoming” is still a guarantee 
of reliability and dependability. 

And so it will be in the airways of 
tomorrow, on helicopters, family 
planes, business planes and light 
sports planes. “ Powered by Lycom- 
ing” will always mean, “You’ve 
got the tops in aircraft engines.” 



LYCOMING MODEL O-435-D, for 

vertical or helicopter use, de- 
veloping 212 h.p. at 3000 rpm., 
with cooling fan and cooling 
system. Weight 433 lbs. 

Among aircraft “ Powered by 
Lycomin g” are: Aeronca, Beech- 
craft, Bellanca, Boeing, Cessna, 
Curtiss, Luscombe, Piper, Spar- 
tan, Stinson, Taylorcraft, Vultee. 

Let Lycoming power your air- 


You cgn decide 
on THIS right now. 


LYCOMING 

AIRCRAFT ENGINES ... 55-300 H.P. 
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Making Mountains out of Molehills! 


There are people who must make mountains 
out of molehills. They are those who must de- 
tect and measure the microscopic irregularities 
that would, if undiscovered, swell scrap heaps, 
retard production and even endanger lives. 

Jones & Lamson Optical Comparators en- 
large minute imperfections to conspicuous 
size. By the use of the Comparator, inspectors 


of tools and products can see and measure, 
accurately and quickly, faults that might 
elude other means of inspection. 

Jones & Lamson Optical Comparators are 
made in various models to meet every need. 
Ask Jones & Lamson inspection engineers how 
you can use them to expedite and improve 
inspection in your plant. Ask them today! 


JONES & LAMSON 

MACHINE COMPANY 
Springfield, Vermont, U.S. A. 


||W!jj Manufacturers of: Universal Turret Lathes • Fay 
■ 9 R Automatic Lathes • Automatic Double-End Milling 

II JgH I I Q nd Centering Machines • Automatic Thread 
™| Grinders • Optical Comparators • Automatic 
V Opening Threading Dies and Chasers. 


33 
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AMERICAN 
SCREWS 


drive with Straight-Line < 
to Keep Production Rolling at " Full Throttle ” 

Are you slow-poking along with the same old outdated, slotted screws? . . , 
Or are you using the modern, streamlined American Phillips Screw Driving method 
which drives you straight to new speed records in production, without accidents 
either to workers or their work? 

All that any worker . . . skilled or unskilled, man or woman . . . has to do is 
this: Fit the recessed head of an American Phillips Screw onto the 4-winged 
Phillips bit of a power-driver. Aim this automatically self-aligned driving unit at the 
work, and pull the trigger. That's all. Every American Phillips Screw sets up 
straight, flush, and tight, with its head unburred . . . and with no gouges on sur- 
rounding work-surfaces. And that's why so many plants in every industry keep on 
using American Phillips Screws right from the first time they tried them . . . because 
with this straighter, speedier method, it costs less to do more and better work. 





AMERICAN SCREW COMPANY 

PROVIDENCE 1, RHODE ISLAND 

Chicago 11: 589 E. Illinois Street Detroit 2. 502 Stephenson Building 


Put the Strews on the enemy . . . BUY BONDS 
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Pictured are only a few of the many types 
of planes which make up the might of our 
Allied Air Forces. They are part of a gigan- 
tic parade of plane production which had 
its beginning in thousands of plants 
throughout America. 

At McDonnell, we’re proud of each of these 
planes —for it has been our privilege to 
contribute to the production of every one 
of the famous aircraft pictured here. 
Parts and assemblies including: horizon- 
tal stabilizers, vertical fins, rudders, eleva- 
tors, anti-drag ring cowls, anchor davits, 
ammunition racks, bomb door links, aux- 
iliary oil tanks, loading gear parts, obser- 
ver’s sliding seats, flexible gun mounts, 


plastic parts for powered gun turrets, 
ammunition boxes, and in the case of the 
AT-21, the complete airplane — all these 
represent McDonnell’s part in the pro- 
duction of these well-known aircraft. 
Currently we’re busy on other projects 
equally important — including the produc- 
tion of aircraft of our own design and 
manufacture. When details can be released 
— we’ll look forward to telling you the 
full story of these activities, too. 

Yes, each of us at McDonnell has a per- 
sonal interest in every one of these planes. 
We’re mighty proud that we had a part in 
helping to make possible their splendid 
contributions to air power- and victory. 



MCDONNELL fyifonaZum. 
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They mold them 

eiGGCR "BIGGER 


" i,h LUMARITH’ 



Injection molded plastic pieces of this 
size were undreamed of a few years ago. 
But progress in injection machines, dies, 
molding materials and techniques has 
been so rapid that no one can predict the 
limit. 

Much credit for these advances must 
go to the molder. But working hand in 
hand with this industry, the Celanese de- 
velopment of Lumarith' molding mate- 
rials has been an important factor. 
Because of Lumarilh's moldability and 
free-flowing characteristics, together 
with its high impact strength and tough- 
ness, these plastics have always been in 
the vanguard of the steady march to ever- 
larger molded pieces. 

If you have in mind large plastic parts, 
from refrigerator sections to housings of 
any type, you will find our Technical 
Service Department a good place to start 
the practical discussion. We welcome 
your inquiry. Celanese Celluloid Corpo- 
ration, a division of Celanese Corpora- 
tion of America, 180 Madison Avenue, 
New York 16, N. Y. 
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Which one are you? 



Each of these men has a 
different lighting problem. 
Read how G-E lamps 
are helping him 
to solve it. 



FACTORY MANAGER. 




? Want all the benefits of fasti 


X easier seeing with soft, cool G-E fluorescent lighting? Or do you 
need special G-E lamps that will help do tough jobs better? 


■ro^eHTC^ 0 "^'' 



G-E MAZDA LAMPS 

GENERAL # ELECTRIC 


Then remember these two important facts: 

1. Get the right lamp. Your G-E lamp supplier will be glad to help 
. . . and he knows how to serve your needs best. 

2. Be sure you specify G-E Mazda lamps. They give all the economy 
and efficiency developed by over 50 years of G-E leadership in lamp 
research. They're made to "stay brighter longer.” 
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T HAT’S right — from now on it’s going 
to be a lot easier to get the right grind- 
ing wheel for the job! Carborundum, along 
with all other makers of grinding wheels, 
has adopted a new system of wheel mark- 
ings. The new system is one of mark- 
ing only. So wheels with similar markings 
by different makers may not grind alike. 


This new book gives you a clear understanding of the 
new markings on Wheels by Carborundum and the 
grades they indicate. It’s also full of information on 
the proper selection, identification, specification, use 
and care of grinding wheels. 

But it does more than that! It includes additional in- 
formation about the complete Carborundum line, the 
most complete line of abrasives made and sold under 
one brand name. It is one of the most useful manuals 
on abrasives ever published! To get your copy prompt- 
ly, fill out the coupon and mail today to The 
Carborundum Company, Niagara Falls, New York. 
And for help with any abrasive problem, consult 
your Carborundum Representative! 


-$)$• Effective soon, these new markings will appear on 
all Grinding Wheels sold by Carborundum. Because so 
many o] these wheels are in use in industry, it may take 
a little while before the transition is complete. For as long 
as is necessary to help our customers, Grinding Wheels by 
Carborundum will carry both the old and new markings. 

>- 

YOU NEED THIS BOOK TO 
SELECT THE RIGHT GRIND- 
ING WHEEL FOR THE JOB! 


THERE IS A 

CARBORUNDUM 

PRODUCT FOR EVERY ABRASIVE APPLICATION 
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HIGHLIGHTS FROM "GRINDING FACTS" 


1 . The fundamentals of Wheel Mark- 
ing 

2. The new Carborundum Wheel 
Markings 

3. Factors to consider when select- 
ing a Wheel 

4. Care and Handling of Grinding 
Wheels 

5. The 9 Standard Wheel Shapes 

6. Basic Grinding Wheel Functions 

7. Types of Grinding Operations 

8. Diamond Wheels 

9. Green Grit Wheels 

10. Mounted Wheels 

1 1 . Thread Grinding Wheels 

1 2. Cutting-Off Wheels 

1 3. "MX” Wheels 

1 4. Tool Room Sticks 

1 5. Coated Abrasives 

1 6. New Gradings 

1 7. Wheel Speeds XaSi*' 
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To the Airlines oi the World 



To the operators of commercial aviation equipment throughout the world 
Titeflex makes a peacetime pledge — a pledge for continued research anil 
development in solving your particular problems of electrical shielding of 
ignition and supplementary electrical wiring. We further pledge increased 
service — both sales and engineering — • to our commercial air line custo- 
mers — for the time and energy of our personnel will not then be so 
entirely devoted to the needs of the Army and Navy Air Forces. 

The Commercial airplane of peace will he equipped with many new and 
sensitive electronic devices. These — together with higher frequency radio 
communication and locating equipment - — will demand absolutely efficient 
shielding of ignition and auxiliary electrical wiring. Wartime research by 
Titeflex has developed the Unimold Ignition Lead and Aerocon Conduit 
to promote this efficiency in shielding. They are now and will be in peace, 
available to the air line operator. 


You are the future of Aviation. Your task in wartime has been prodigious, 
since you have had so much to do, and so little new equipment with which 
to do it. With new equipment — with an air-minded postwar public, your 
future horizons should be limitless. While we have tried to provide 
specialized service to you — even during the war — when Peace comes, our 
engineers will go still further in individualized research to solve your 
specialized problems. 

Elbert E. Hosted, Prei 
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STAINLESS 
STEEL 

worm-drive HOSE CLAMPS 


A| EXT month, December, we expect 
to start production deliveries of 
our new Stainless Steel AERO-SEAL 
Hose Clamps. At first, these will be 
available only in the most popular sizes 
— M12, Ml 6, M20. We suggest prompt 
placement of orders to assure earliest 
possible deliveries . . . The new Stain- 
less Steel AERO-SEAL Clamp has the 
obvious advantage of being made of 
rust-resistant material throughout. In 
addition, it has inherently greater 
strength than a clamp made of carbon 



steel, and we have also made some fur- 
ther design improvements which we 
will discuss in an advertisement 
month. Remember — we originated 
the AERO-SEAL Worm-Drive design 
and thus offer you the background of 
longest experience with this new and 
better type of clamp. Your inquiries 
are invited and will be answered 
promptly. 

AIRCRAFT STANDARD PARTS CO. 

1 7 1 S NINETEENTH AVE., ROCKFORD, ILLINOIS 
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USE THIS FILTER 


WITH THIS 




PUMP 


• ADEL'S New Micronic Midget Filter (AN 6101-1) 
is recommended for installation along with every 
ADEL Series "K" Fluid Metering Pump. This improved 
filter weighs only 4.8 oz., measures only 2"x 2"x 4", 
yet has a filtering area of 36 square inches. Will 
remove particles as small as 5 microns, thus afford- 
ing complete protection for the anti-icing system. 

• Schematic drawing shows typical installation of 
propeller anti -icing system AN 6100-3 including 
ADEL Series "K" Fluid Metering Pump (AN 610O-1), 
ADEL Filter (AN 6101-1) and Rheostat (AN 3155- 
50-30). While individual units are sold separately 
for replacement purposes, it is suggested that pur- 
chasers of new equipment select the complete kit 
for utmost satisfaction. Also widely used for anti- 
icing protection of carburetors, windshields, radio 
masts and pitot tubes. Pumps many light industrial 
fluids. Veteran of 7 years global service under every 
conceivable condition. Over 100,000 now in use. 
Write today for descriptive brochure. 

NEW ADEL EDUCATIONAL SOUND AND COLOR FILMS 

• In two parts, each 10 minutes. No. 1, Basic Hy- 
draulics. No. 2, Fluid Flow in Hydraulic Systems. 
Full color cartoons. Arrange bookings with our 
Burbank, Calif. Engineering Service Department. 

victory... ADEL-AGE 



Offices: 1141 Fourth Avenue Building, Seattle 1, Washington; 421 Mutual 
Home Building, Dayton 2, Ohio! 802 Fisher Building, Detroit 2, Michigan; 
303 Woreham Building, Hagerstown, Maryland; 914 Lexington Building, 
Baltimore 1, Maryland; 430 5th Avenue, Rockefeller Center, New York 20, 
New York. In Canada: Railway & Power Engineering Corporation, ltd. 
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E. A. LABORATORIES, INC., BROOKLYN, N. Y. 

MAKERS OF AUTOMOTIVE, AVIATION, BICYCLE AND MARINE APPLIANCES 
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Doing ONI 

In 10 short years, the name Superior has be- 
come the synonym lor quality small tr"*" 

The reasons lor such recogniton are 
merous: probably the most important ol 
which is the (act that we have not changed 
objective since our founding day in Novem- 
ber 1934 — to produce only fine small tub- 
ing (torn Vi" OD down in any metal that 

And what difference does our intensive 
specialization make to you and your pres- 
ent or future products in which tubing is or 
will be used? 

We believe it makes a great deal of dif- 

In the first place, the Superior Tube Com- 
pany engineering and research departments 
i .t- e (acts about small tubing applica- 


s u ?■*!.• R 



tions at their fingertips — whether the use 
be for anode and cathode sleeves, mechan- 
ical tubing, aircraft types, instruments, hy- 
podermic needles, or for a newly designed 
electrical appliance part. 

Secondly. Superior offers the design and 
developmental engineer an opportunity to 
discuss projected requirements in terms of 
seamless and welded tubing produced in 
the mill where so-called "specialty tubing" 
is an.every-day production item. 

And finally, for the new tubing of tomor- 
row . . . the tubing yet to be developed . . . 
Superior is your logical starting point .... 
by tradition and by experience. 

We've achieved in 10 years what at some 
periods in American industry has taken 45 
years to accomplish. 
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Westinghouse ... a working partner of the aviation industry . . . 

SINCE PLANES \ 

\ 

BEGAN TO TALK 


The hist planes in World War I were good — built thousands of these wind-driven, high- 

but dumb. They had no voice. If the pilot wanted frequency alternators for aircraft, 
to tell the artillery where to aim he had to drop a Increased plane speeds soon made the wind 
monkey wrench over the side with a note tied to it. drag of these early units excessive, so W esting- 

Then planes began to talk; the first crude air- house developed a main engine-driven gener- 

craft radios were introduced, and Westinghouse ator. Power requirements of planes grow steadily 

electrical units were installed to supply the as time went on and battery charging was added 

power. During 1917 and 1918, Westinghouse to the load. Generator ratings increased, too. 



The firsl Westinghouse wind-driven This Westinghouse wind-driven genera- This 440-cycle Westinghouse machine 
alternators (1917) tor aircraft operated tor (1927) had adjustable-pitch, speed- (1930) was the first successful main- 
with fixed-pitch propellers. regulating, single-blade propeller. engine driven alternator. 
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For the rigid airships "Los Angeles", "Akron", 
and “Macon" Westinghouse built motor-gener- 
ator sets to supply radio power. 

In 1930, Westinghouse designed some of the 
first generators for use with small auxiliary 
engine drives. 

About this time the Army and Navy began to 
look to auxiliary engine-driven power plants 
for heavy bombers and large patrol craft. To 
meet this need, Westinghouse developed a 5 
kw generator. Some of these units are still on 
active service. 

Today, Westinghouse is building a wide 
range of top-quality, electrical power and con- 
t»J equipment for airplanes. 


The Type P-1 generator, for example, (shown 
below) has turned in the best record yet 
established for this type of equipment. 

Design and development work continues. 
Take one case: among the most important 
results of Westinghouse research is the new 
brush process which solves the problem of 
rapid brush wear at high altitudes. 

Project this 27-year record of research and 
established performance into the future. 
It constitutes a sound reason for making 
Westinghouse your working partner in 
aviation progress. Westinghouse Electric & 
Manufacturing Company, Small Motor Division, 
P. O. Box 868, Pittsburgh 30, Pa. 1-03109 
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Make sure you know the 
difference in cutting oils! 


Any cutting oil will do some 
a job, but it takes the correct < 
the best work. 


For example, highly sulphurized cut- 
ting oils will improve the quality of 
work on certain ferrous metals and 



allow faster cutting. But such oils 
are not desirable for use on copper 
alloys due to the highly corrosive 
action of sulphur on copper. Drilling 
ordinary steel requires a different 
cutting fluid than does the same op- 
eration on stainless steel, if you are 
to get the best production. 

It is cheaper to use the correct cut- 
ting oil on a piece of work because 
better surface finish, faster opera- 
tion, fewer tool changes and fewer 
rejects are the results. 

Union Oil Company manufactures a 
complete line of cutting fluids. Each 
of them is a carefully developed for- 
mulation based upon extensive re- 
search, investigation and practical 
experience in the machining industry. 
Remember! Selection of the right 
cutting oil is important. Take advan- 
tage of the aid it can give you! 


It may be that you have some opera- 
tions in your shop on which expenses 
may be reduced and production in- 
creased by changing to a different 
cutting oil than the one yon are now 
using. A phone call to your local 
Union Oil Company representative 
will place the assistance of Union 
Oil engineers at your service, or wri te 
Union Oil Company, 617 West 7th St., 
Los Angeles 14, California. 


RED LINE 
CUTTING FLUIDS 

ja 

Another 

UNION OIL 

Success-Tested Product 
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ELASTIC STOP NUTS 

Lock fast to make things last 


Wi and Rock Drills Worthington 
Pump and Machinery Corporation 

ESNA 

TRADE MARK OF 

ELASTIC STOP NUT CORPORATION OF AMERICA 


"BLUE BRUTES," Worthington calls them. 
They're the line of rock drills, paving breakers, 
other construction air tools and portable air 
compressors. The work they do is as tough 
and shattering as any found in industry. 
Fastening such equipment is no job for ordi- 
nary nuts. They couldn't last. But Elastic Stop 
Nuts are O.K. They stay put, come what may 
in the line of socks and vibration. That’s why 
“Blue Brutes” arc fastened with them. 

The reason Elastic Stop Nuts hang on like 
this is found in the elastic collar in their tops. 
This collar wraps itself around the bolt — 
squeezes in between the threads — presses up, 
down and all around. The nut can’t turn — 
can’t wiggle. 

There’s no need for locking pins or washers 
with Elastic Stop Nuts. And they can be 
taken off and reused without losing their 
locking ability. 

There are countless products that will he safer 
and la6t longer — machinery that will need less 
servicing — when fastened with these nuts. 
Perhaps you have some such problem now. If 
so, let us know. Our engineers will gladly 
share their experience with you and recom- 
mend the correct Elastic Stop Nut. 
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INDUSTRIAL TRUCKS 


MASS PRODUCTION 
ACHIEVED WITH CO-ORDINATED 
MATERIALS HANDLING EFFICIENCY 


The large fleet of 
" AUTOMATIC ” TRANSPORTERS • • FORK 
TRUCKS • • LOW LIFT TRUCKS play an important 
part in the delivery of THUNDERBOLT 
FIGHTER-BOMBERS on time to the Army 
Air Force for final victory 

Republic Aviation Corp., Indiana Division, achieves mass 
production record and on time delivery of Thunderbolt Fighter 
Bombers only 25 months after final ground was broken. A 
record in itself. Here every modern material handling tech- 
nique was utilized by using battery powered mechanical han- 
dling equipment for high efficiency handling in the receiving, 
storage, and distribution of thousands of parts and assemblies 
to mass production lines at clockwork speed. 



AUTOMATIC is proud of the fact that its large fleet of modem 
handling equipment helped to achieve this splendid record. 
A complete case history covering these handling operations 
will be sent on letterhead request. Write today. 


MANUFACTURERS FOR OVER THIRTY FIVE YEARS Zlectnxc PnofielUd INDUSTRIAL TRUCKS 


AUTOMATIC TRANSPORTATION CO. 


63 WEST 87th STREET 


CHICAGO 20. ILLINOIS 
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>r smooch engine performance . . . economy of 

flight operacion . . . more flying hours per 
plug ... for the finest in spark plugs . . . specify BQ . 
standard equipment on major airlines. 

Extra millions of trouble free, 

economical airlane miles testify to 
L the uncompromising quality of 

hA Spark Plugs. 

The proof is in performance! 


136 WEST 52ND STREET, NEW YORK 

Manufacturers of both mica-insulated and ceromic-i 
spark plugs 


United States Army, Navy and Coast Gi 
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Meet Design and Performance Requirements 


in Machine Tools 


The motor requirements for the precision machine tool, illustrated 
at the right, called for motors that met certain performance charac- 
teristics and special mechanical requirements. 

Holtzer-Cabot motor development engineers solved the problem by 
designing a special motor that exactly met all the operating and de- 
sign conditions . . . and today these machine tools are operating at 
peak efficiency because of the dependability of the motors. 


Whether you build machine tools 
investigate Holtzer-Cabot special 
fractional HP motors. 


or cash registers, it will pay you to 




HSI6NED TO TIT T M I APTIICATI ON 


Our engineers will gladly coop- 
erate with you on your motor 
problems for post-war products. 
There is no obligation. 



HOLTZER-CABOT 


of Fractional HP Motors and Clactrlcal Apparatut 


125 AMORT STREET, BOSTON 19, MASSACHUSETTS • CHICAGO, IIUNOIS • NEW YORK, NEW YORK . PHILADELPHIA, PENNSYLVANIA 
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Thousands of bus, train, plane, taxicab, sub- 
way and trolley car seats-in active use today 
are upholstered in Velon. 

True, none of these installations are much 
more than three years old. But these have 
been wartime years— probably the toughest 
in the history of transportation in America. 

Yet not one of those Velon seats has 
needed to be recovered, or has shown the 
slightest sign of wear! 

Every single one of those seats can be re- 
stored to its original fresh brilliant color 
almost instantly, by wiping it clean with a 
cloth dampened in water or cleaning fluid. 






Velon won’t absorb water, won't let dirt cling, 
gives grease no foothold. It resists alkalis 
and acids. It is stainless, non-inflammable. 
And it won’t fade. 

Hence every color becomes practical. 
Light, bright effects, colors you never dared 
consider before! And Velon can be made in 
almost any conceivable weave or pattern. 

Will Velon seating last forever? That 
would be a preposterous claim to make for 
any upholstery material. Yet so far there is no 
evidence to the contrary! 

P.S. For completely modern seating, use 
Foamex cushioning, Firestone’s latex foam. 



-Ttre$ fott » 
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The FAZ Pressure Control Valve is intended 
for the purpose of maintaining positive pres- 
sure in aircraft fuel systems under all flight. .;" 
conditions. Its mechanism includes a safety 
release in the event excessive pressure 
generated in the fuel tank and also compen- 
sates for vacuum release. Weight 1 lb., 2 or. 
Overall dimensions 4'4" x 5". Write for de- 
tailed catalog sheet with typical installation. 


I 


Present-day performance of American aircraft 
flying at higher altitude and longer range, 
is due to just such precision instruments 

as these . . 


Standair Fuel Tank 
Pressure Control Valve 


Model FAZ 


Standair 

Oil Pressurizing Valve 


Model SOV-1-3 


This valve maintains a pressure on the oil 
system, preventing cavitation of oil. Incor- 
porated in the device is a relief valve which 
provides for relief in the event a negative 
pressure develops in the system. The oper- 
ating pressures for this valve can be fur- 
nished to customers’ specific requirements. 
Weight 6 ounces. Overall dimensions: Length 
5 % width 3"; height 2". Write for details. 
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The closest attention to detail goes into the 
manufacture of every HEINEMANN CIRCUIT 
BREAKER. The use of the finest equipment that 
can be had, coupled with individual skill and 
constant supervision, is the secret of their quality. 

Send For Catalog Showing Complete Line and Engineering Data 

HEINEMANN CIRCUIT BREAKER CO. 

Subsidiary of Heinemann Electric Co., Est. 1888 

115 PLUM STREET TRENTON, N. J. 
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postwar flying fuels 
"Phillips 

Aviation Gasoune 
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CuttingSpeed 

WITH WALKER-TURNER MACHINE TOOLS' 


P Every material — every operation — has 
V its proper speed . . . the speed at which 
■ machining is done most accurately, most 
" economically, most efficiently. 
Walker-Turner Machine _ Tools — because of 
their exceptionally wide ranges of cutting speeds 
— enable production men to hit the correct 
speed "on the button"! This gives Walker- 
Turner Machine Tools versatility for handling 
all materials in all types of operations . . . 
from every-day production to complicated, spe- 
cial tooling set-ups. These qualities may prove 
the answer to your own problems. Write for 
our catalog today! 

WALKER-TURNER CO.. Inc., Plainfield, N. J. 


Ptn/Avt 

Machine Tools Offer 
These Advantages: 
Versatility 


e Rugged construction 





MACHINE TOOLS 

DRILL - PRESSES - HAND AND POWER FEEO • RADIAL DRILLS 
METAL-CUTTING BAND SAWS e POLISHING LATHES e FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL e MOTORS e BELT & DISC SURFACERS 
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BANTAM AIR COMPRESSOR 

Provides New Vacuum Source 


The Hartwell bantam air compressor meets the need for a 
compact, lightweight vacuum source for aircraft. Designed 
to solve the problem of one of the nation's largest aircraft 
manufacturers, it is being enthusiastically received by all 
who have tested it. 



Here is a typical performance rating: Operating at 2,000 
r.p.m., at an altitude of 30,000 feet, the Hartwell air com- 
pressor’s output is 73 c.f.h. under a pressure of 9 lbs.p.s.i. 
Performance tests from sea level to 50,000 feet have proved 
the stamina and dependability of this new lightweight air 
compressor. Made with a minimum number of parts, it is 
built to give long-term continuous service. All material, 
finishes and processes conform to or exceed applicable 
AN specifications. 

For detailed engineeringinformation writeor wire ourLos Angeles office. 


Single source for 779 different aircraft 
production parts and tools 

HARTWELL 

AVIATION SUPPLY COMPANY 

3417 Crenshaw Boulevard. Los Angeles 16, Californio 
Dallas, Texas • Detroil, Mich. - Kansas City, Kansas 
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The NEW BRYANT THREAD GAGE checks the entire 
circumference of internal and external threads in a few 
seconds. The operator merely drops the part on the work rest, 
releases the control lever, and gives the work a partial turn 
only. The dial reading shows the accumulated inaccuracies in 
lead, taper, pitch diameter, thread form, and the presence of 
burrs or surface inaccuracies. 

The. Bryant Thread Gage makes it possible — as never before 
— to transfer the measurements of master thread gages accu- 
rately and quickly to the parts being produced — it eliminates 
tedious, slow, and expensive methods requiring skilled inspectors. 
Write today for illustrated folder No. G2 which gives com- 
plete details. 



BRYANT CHUCKING GRINDER COMPANY 

SPRINGFIELD, VERMONT, U. S. A. 
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Equipment of Stainless Steel, Nickel and Monel 
meets many specialized requirements 


Chemical engineers have met America’s 
wartime challenge. 

They opened the gates to a mighty 
flood of products going to war...strate- 

and entirely new substances having ad- 
vantages all their own. 

A factor in this production success is 
the wide use of stainless steel, Monel, 
and other corrosion-resistant alloys 
containing Nickel. 

For in the chemical industry corro- 
sion is a large-scale menace. 

To wage war on this enemy, chemical 
engineers enlisted the aid of Nickel, 
because Nickel imparts to other metals 
strength and resistance to corrosion and 
wear. In the chemical field, as in many 


others, a little Nickel goes a long way 
to keep equipment producing. 

It prolongs the life of processing ap- 
paratus, and protects the purity, color, 
and uniformity of the product. 

Hence, stainless and Nickel alloys 
are specified widely for acid heSters 
and caustic coolers, for high-pressure 
autoclaves and vacuum evaporators, for 
cracking towers and polymerization re- 
actors, for shipping drums and tank cars, 
for pumps, piping and storage tanks, for 
agitators and settlers, for stills and di- 
gestors— for every type of equipment 
that converts laboratory experiments 
into full-scale chemical operations. 

For years we have enjoyed the privi- 
lege of cooperating with technical men 


of the chemical industry. ..and of many 
others. Whatever your industry may be 
... if you want help in the selection, 
fabrication, and heat treatment of al- 
loys ... we offer you counsel and data. 



’ Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st.. New York 5, N. v. 
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I MPORTANT in any plan for smooth, speedy reconversion to 
peacetime production is protection of unused equipment against 
destructive RUST. Government-owned equipment, according to 
official specifications, must be rustproofed with minimum delay 
after "shut-down”. And if the equipment is your own, you will 
likewise wish to protea it fully until it is disposed of or put 
back in use. 

In either case, you will find Texaco Rustproof Compound and 
other Texaco rust preventives thoroughly effective— for weeks or 
years — in proteaing costly machines, precision tools, and other 
production equipment. These tested-in-use produas meet Govern- 
ment specifications for exterior or interior application. 

Easily applied with brush or spray gun, Texaco Rustproof Com- 
pound provides a penetrating, self-sealing film which is not only 
waterproof but also resistant to chemicals and fumes. It remains 
plastic, healing over any scratches and abrasions. It is long-lasting 
and extremely economical. 

Texaco Rustproof Compound has proved highly successful in 
protecting all types of parts and equipment from weather and salt 
water in overseas shipments. 

No matter what your rustproofing requirements— exterior or 
interior— there is a suitable Texaco rustproofing produa to meet 
your needs, available to you through more than 2300 Texaco dis- 
tributing points in the 48 States. Order NOW'.' 

The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


PROOFING 

A RECONVERSION 
REQUIREMENT.. 



X A C O 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT — CBS 
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Rustproofing Products 


HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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...one of tho many vital questions on the 

"BELLAKCA AIRCRAFT WT 


MFTER the war, when America 
ii settles down to the business 
of peace and "the pursuit of happi - 
ness” in a liberated world, you'll 
see more sportsmen’s air races. 
You'll see more air travel, too. 
And wherever flying people meet 
you’ll hear talk of speed! 

There’s a big difference of 
opinion about speed. Our Aircraft 
Quiz has brought that out from 
hundreds of the flying enthusiasts 
who’ve sent in their Quiz returns. 
Some believe in "speed at any 
price” — others prefer to compro- 
mise a little on speed for the sake 
of greater efficiency, added safety, 
more range. How do you vote? 


Speed is only one of the vital 
questions raised in our Aircraft 
Quiz. It is a vital question, too. 
Bellanca is going to build the 
right speed into the post-war planes 
which many are already trying to 
buy. Wait until we’ve finished our 
war work, all of our war work, 
and you’ll see a Bellanca post-war 
plane that will give private owners 
exactly what they want. Its speed 
will be to the taste of the majority. 

But that isn’t all. Many other 
Bellanca features will be in line with 
popular demand. Engines, landing 
gear, range, seating, construction, 
capacity and other essential factors 
that are covered in our Aircraft 


Quiz are now being voted on. Yes 
or No, by men and women all over 
America — by many in far-distant 
places, serving with the Armed 
Forces — who are checking off their 
answers on this popular Quiz: In 
this helpful way, you can let us 
know what you want its to build 
for your post-war flying. 

Why don’t you send for this 
Quiz today? Just give us your 
name and address — we’ll mail you 
the Quiz, and later you’ll receive 
our report on all returns, so you 
can compare your answers with 
thousands of others. Write us now! 
...Bellanca Aircraft Corporation, 
Dept, S-3, New Castle, Delaware. 


Keep on Buying U. S. I VAR BONDS 

BELLANCA 
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Impossible to forge? What's preventing it? 
... a Question of die design . . . forging 
accuracy . . . heat treat precision . . . size . . . 
quantity production . . . cost . . . research fa- 
cilities ... or what? If you're stymied by 
one of these problems, we sincerely believe 
Tube Turns can help you. First, we offer 
you the cooperation of a RESOURCEFUL 
engineering group that welcomes tough 
technical and development problems. Sec- 
ond, you deal with an organization of 


forging specialists — from executives to shop 
crews — with an extraordinary record in 
producing DIFFICULT upset forgings of steel 
and aluminum. Third, this manpower is 
supported by complete, up-to-the-minute 
FACILITIES for production, die making, labo- 
ratory control and research. Write US in 
detail about your own product and require- 
ments . . . either immediate or prospective. 
Address TUBE TURNS (Inc.). Louisville 1, Ky. 



Here's an excellent answer to the need 
of airports for highly-mobile fire- 
extinguishing equipment. Manned by 
asbestos-clad firemen and loaded with 
Kidde carbon dioxide extinguishers, 
this motorcycle "crash truck” can rush 
right up to crash fires and other blazes 
and snuff them out quickly under a 
blanket of carbon dioxide gas. 

Kidde extinguishers are being 


mounted in many ingenious ways to 
make their fast fire-killing effect fully 
available to air fields. They’re carried 
on large emergency trucks, two-wheeled 
trailers, jeeps — even on "scooters.” 

If you have a fire protection problem 
— in the air or on the ground — the wide 
experience of Walter Kidde & Com- 
pany in this field will be helpful in find- 
ing the best solution. Just drop us aline! 



WALTER KIDDE i COMPANY, INC., 140 CEDAR ST 


E E T, NEW YORK 6 , N . Y . 
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Whitaker workers have the will and the skill 
to produce wiring assemblies to your specifications 


The girls who work in our plants are 
skilled technicians — and we can prove 
it. F or example, the picture shown above 
illustrates one of the many complicated 
assemblies being turned out for war 
needs by our St. Joseph plants. The job 
looks difficult, and it would be except 
for the fact that we have a quarter of a 
century of experience. 


Investigate and you will find that 
Whitaker has the "know how" and 
ample plant facilities to turn out cable 
assemblies, wiring harnesses, and flex- 
ible leads for power and lighting . . . 
Your inquiries are solicited. Whitaker 
Cable Corporation, 1301 Burlington 

Ave., Kansas City 16, Mo St. Joseph, 

Mo. . . . Philadelphia . . . Oakland. 


WHITAKER 

Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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A Complete Paint Service 

for Peacetime Aviation 


Out of valuable wartime experience, gained in 
the manufacture of millions of gallons of finish- 
ing materials for allied war-planes, is coming a 
complete .Berry Brothers’ postwar paint service 
for all branches of the aviation industry. 

Berry Brothers’ aviation finishing materials 
have enjoyed industry-wide leadership for more 
than 30 years . . . dating back to the First World 
War . . . and this new and finer postwar service 
will further exemplify this leadership. 


Commercial airline managements, fixed base 
operators and individual plane owners will all be 
well served by this new Berry Brothers’ postwar 
aviation program. 





Carefully formulated materials will be 
available for every aviation production and main- 
tenance need, and sales and service facilities will 
be established to provide convenient distribution. 


RERRY BROTHERS 

JLJr Paints^ Varnishes • Enamels • Lacq uers V-P 

Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON . JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS • INGLEWOOD, CALIF. • MONTREAL . WINNIPEG • TORONTO 
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There’s one in every squadron. Tiie kid 
who has two left hands of live thumbs each, 
and as much mechanical aptitude as a mule . . . 
yet craves to he a mechanic!. 

When Joe wanted to take down a motor on 
liis own time — for practice — somebody said 
"Let him play around witli the Jacobs. Not even 
Joe could hurt it” . . . which is straining the 
truth slightly. Joe, or anybody else who doesn’t 
know how, can raise hob with a Jacobs. The 
tolerances on the Jacobs are as fine as on any 
aircraft engine, and assembly or dis-assembly 
needs expert knowledge and a delicate touch. 

Hut because die Jacobs is simple in its 
structure, has all its parts easily accessible, 
crew chiefs find that green hands can become 
proficient working on the Jacobs in less time 
than anv other engine in service requires. 



\ decade of development went into the 
Jacobs before the AAF got it . . . and that decade 
has paid big dividends in the AAF training 
program. The service period of350 flight hours 


JACOBS 


between major overhauls has gradually been 
extended as high as 1050 hours! Onemajorover- 
liaul instead of three, with lowered maintenance 
time and costs! And fifteen student pilots trained 
per overhaul — instead of five ! . . . 

Remember, too, that training operation, with 
hard student handling, frequent take-offs and 
landings, gives the engine more wear than most 
engines get in combat or commercial service. 

So the Jacobs engines not only give a better 
break to G1 Joe, who takes care of them . 
but to students and instructors, in more 
hours of dependable service ... to AAF 
administration, in full flying schedules, 
higher output of pilots . . . and 
taxpayers, in lower maintenance ct 

Largest maker of aircraft engines 
in the medium power class, Jacobs will 
have new postwar models ... for light 
planes and medium transports . . . engines 
that may be the basis of profitable peacetime 
operations! . . . Inquiries invited . . . Jacobs 
Aircraft Engine Company, Pottstown, Pa. 



• Pottstown, Pa. 
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The Propeller with a Brain for Tomorrow’s Plane 


Air Controlled 1 

KOPPERS Company, Bartlett 'tab J 


y Automolic Propeller 

Hayward Division, Baltimore 3, Md. 
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No angular limitations! The Sperry 
Attitude Gyro indicates pitch and bank 
without any angular limitations! 




Attitude Unlimited! 


New Sperry Attitude Gyro provides pattern indication . . . 
has no angular limits . . . needs no caging! 


W ith the NEW Sperry Attitude 
Gyro Indicator a pilot can, for 
the first time, loop, roll, dive, climb, or 
fly at any angle with visibility zero, 
and still always know the attitude of 
his plane relative to the earth. 

The spherical dial is marked to pro- 
vide the same “pattern” type of indi- 
cation whether by daylight or by any 
artificial light ... a single glance tells 
the story. 

The suspension for the spherical dial 
of this new Sperry instrument allows 
full 36t)° freedom of indication in the 


roll and pitch axes of the airplane. 

A small gyro spinning at 23,500 
r.p.m. stabilizes the sphere and keeps 
it erect in relation to the earth's sur- 
face. The airplane actually maneuvers 
around the indicating sphere. 

The Sperry Attitude Gyro makes in- 
strument flying safer, easier, and facili- 
tates maneuvers and acrobatic training. 

With it there is no possibility of the 
gyro’s tumbling, even in extremely tur- 
bulent air. And, of course, its advan- 
tages in combat are obvious. 


Sperry Gyroscope Company 
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PUMP COMPANY 

117 Abbey Road, Elyria, Ohio 


Water Injection 
Pump 


This pump develops EXTRA Horsepower, when 
needed in any emergency, for instantaneous speed 
pick-up. How? 

By adding water, vaporized in the combustion 
chamber, to step up engine performance. Pump is in- 
serted through bottom of supply tank. No more vapor 
forming in suction lines at high altitude because both 
suction and bleeder lines are eliminated. That saves 
weight too. Unit stays cool because the pumping 
mechanism is submerged and heat is quickly dissi- 
pated. Relief valve discharges directly into tank. This 
agitation greatly reduces freezing hazard. 

Built with a supercharger directly above the pump. 
Engineered for wide temperature ranges. Non- 
corrosive throughout. It’s performing mechanical 
miracles now. Write for details on Model 7500-A. 
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FROM STOCK 

TO 

FINISH-BLISS 

famfrCete “TKefat TOotfany 

‘ • fat “RecoweMiM f 


Single, Double 

and 

Triple Action Presses 
• 

Mechanical and Hydraulic 


Automatic Presses 


Feeds and Material 
Handling Devices 
• 

Marquette Pneumatic 
Die Cushions 


Can and Drum Making 
Machinery 


Rolling Mill 
Equipment 


E.W, BLISS CO. 

BROOKll'N.M.Y. 
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SEVERANCE 

CHATTERLESS COUNTERSINKS 
GIVE MIRROR FINISH.. 

If your production calls for perfectly finished seats, you simply 
can't beat Severance Chatterless Countersinks. In a few sec- 
onds, they produce a finish that will stand up to a commer- 
cial ground job. Using a standard type, a finish sufficiently 
smooth for valve sealings may be obtained. Because of their 
staggered tooth design, they take clean, shearing cuts — 
thereby eliminating chatter. Available with any angle and 
in a wide variety of diameters, lengths and shanks. Heavy 
duty types have tang shanks and may be used with a Glenzer 
sleeve. Write today for complete facts about how Severance 
Chatterless Countersinks can solve your counter- 
sinking problem. 


Severance Midget Milling Cutters and 
special cutting tools of many types are 
available, with Severance tooth design, for 
finishing every kind of wood, plastic, metal 
and alloy. These fast-working tools take 
sharp bites, throw off clean chips. For best 
service, order new cutters and send your 
worn cutters for regrinding to the nearest 
Severance plant. 


SoAteHUHC/i. 


MIDGET MILLING CUTTERS • PRECISION REGRINDING • SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICHIGAN • PLANTS IN LONG 
ISLAND CITY 1, NEW YORK; DETROIT 2, MICHIGAN; FORT WAYNE, INDIANA; CHICAGO 6, ILLINOIS; AND LOS ANGELES 21, CALIFORNIA. 
IN CANADA: 60 FRONT STREET WEST, TORONTO, ONTARIO. 
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Federal’s Instrument Landing System 
is Ready to Serve the Great New Air Age 



Through fog, sleet, rain and blackness 
the science of radio brings the airliner home. 

The pilot knows his course, position and landing. 

Federal’s Instrument Landing System guides the hom- 
ing pilot with unfailing accuracy. He can set his ship 
down on a dime. 

Federal's equipment has made a great contribution to safety in 
the air. It is dependable and, moreover, is less subject to atmospheric 
disturbances. It reduces initial, maintenance and operating costs. 


Federal — one of the largest manufacturt 
for ground installations — is prepared now 


i of instrument landing equipment 
j discuss your plans and probable 


Federal Telephone and RadiaCorporation 



1944 


Only MAR/I/IAN 
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in ONE Clamp! 


1. Three sizes cover entire range of standard hose clamp sizes. (AN7 18-22 
to -114 inclusive). 

2. Band will not slip — regardless of pressure or torque setting. 

3. Can be used over and over without efficiency loss. 

4 . Vibration proof — under all conditions. 

5. Corrosion resistant — meets U. S. Navy corrosion resistance requirements. 

6. Patented swivel-action nut positively locks screw and cinches band under 
all conditions of torque adjustment and pressure. 

7 . Conforms to hose contour — will not pinch or distort the parts. 

8. High tensile stainless steel band and saddle with heat treated alloy steel 

9 . Special design permits easy installation and removal without tools. 
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l'wo of Many Ramco Achievements 



that suggest why it is good business to 
Check Your Ring Requirements with Ramco 


Spiro-Seal is illustrative of Ramco's engineering capabilities in the field of piston 
ring design; Micro-Lap, Ramco's capabilities in the field of precision production. 
Spiro-Seal is the latest of a long line of Ramco developments which date back 
more than twenty years, when Ramco began its pioneering of the spring inner 
ring principle. 

Micro-Lap is a Ramco development in the field of aircraft rings which makes 
possible the production of rings with finishes measured in millionths of an inch 
with a high degree of uniformity and at a greatly increased rate of production. 
Ramco products are available for your use in increasing the efficiency of sta- 
tionary and vehicular engines. Ramco's engineering experience is available now 
to those manufacturers whose post-war plans call for the use of piston rings or 
products of an allied nature. Address your inquiry to General Offices, Ramsey 
Accessories Mfg. Corp., 3706 Forest Park Blvd., St. Louis 8, Mo. Plants at St. Louis 
and Fruitport, U. S. A. and Windsor, Canada. 


Ramco 


R C R A F T . 


INDUSTRIAL 


Id- 


AUTOMOTIVE 
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Looking for the best 
answer to REPRODUCTIONS? 


r 


FEATURES 

PORTAGRAPH METHOD 

OTHER PROCESSES 

“r 


A 

B 

c 

D 

Confidential 

YES 

YES 

YES 

YES 

NO 

YES 

Versatile 

YES 

YES 

NO 

NO 

NO 

NO 

Working copies from other 
processes 

YES 

YES 

NO 

NO 

NO 

NO 

Ink-like tracings from other 
processes 

YES 

YES 

NO 

NO 

NO 

NO 

Good ink-like tracings from 
pencil tracings 

YES 

YES 

YES 

YES 

NO 

YES 

Working paper copy from 
transparent tracings 

YES 

YES 

YES 

YES 

NO 

NO 

Ink-like tracings from ink 
tracings 

YES 

YES 

NO 

YES 

YES 

YES 

Complete range of sizes 

YES 

NO 

YES 

YES 

YES 

YES 

Service and supplies in all 
large cities 

YES 

NO 

NO 

NO 

NO 


Expert knowledge in all in- 
dustrial systems and rec- 
ord keeping 

YES 

NO 

NO 

NO 

NO 

NO 

All-metal models 

YES 

NO 

NO 

NO 

NO 

NO 



DATA FOR 
ENGINEERING 


Part of the explanation for the popu- 
larity of Portagraph is given in the 
accompanying chart of Portagraph 
features. As coneinemg as that is, 
perhaps you would still like to read 
what users of Portagraph say. 
SHIPYARD— “Even with inexperi- 
enced help we get faster and clearer 
copies of drawings and instructions.” 
STEEL COMPANY— “We’re sav- 
ing four to five hours per day on rc- 

TOOL MANUFACTURER— 

“We’d be ‘sunk’ without Portagraph. 
We're getting tracings which are 
much clearer and brighter than our 
pencil originals.” 

In our files are scores of examples 
of host’ Portagraph is used to unusual 
advantage. A dozen special investi- 
gations have been bound together 
into a convenient, cross-indexed 
booklet. It is providing plenty of 
engineering departments with work- 
able ideas for getting lots more done 
in less time, with fewer people. We 
will be glad to send you a copy. Or, 
get in touch with our nearest Branch 
Office; it is probably listed in your 



MODEL G - 1 2 

Vacuum Seal — Made in 30 ’ x 40 or 40 x 60 a 
Ideal for engineering drawings, etc. 

MODEL G-10 MODEL 6-11 MODE1 


' VfRSATllVn • SlWIPlICITy - £C0N0^ H 

REMINGTON RAND 


PHOTOGRAPHIC RECORDS DIVISION . REMINGTON RAND • BUFFALO 5, NEW YORK 
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HERITAGE OF PIONEERS — CHALLENGE TO TOMORROW 
Santos-Dumont's gallant achievement was one of many. Year by year, since the turn of the 
century, longer, fester, higher flights are recorded in the history of aircraft. Today, with the 
performance of the Lockheed Constellation— setting new world standards in power, range, 
payload, and safety— the progress of flight has reached a new level. Despite its size, the 
Constellation easily takes off and lands on the average airport. Economywise, it surpasses 
the smaller transport— whether for over-ocean trips or [or flights as short as one hundred miles. It 
commands the weather and terrain. It is the culmination of forty-one years of aircraft pio- 
neering and a challenge to the designers and builders of tomorrow. 


LOCKHEED LEADERSHIP SETS THESE -NEW WORM) STANDARDS 

Greatest rate of climb of any transport ★ Longest range of any 
transport * Biggest load-carrying capacity of any transport 
Highest cruising altitude of any transport ★ Fastest cruising speed 
of any transport ★ And these performances make the 
Constellation the safest of any transport. 





Q.UISTIONS 

Q. Will the Constellation be an "expensive" plane to operate? 

-W. T., Portsmouth, N. H. 

A. On the contrary. Cost per ton mile on flights from one hundred to three 
thousand miles is less than that of the transports in service today. 

Q. Is it true that the Constellation can carry 100 troops? 

— Sergt. W.T. H., Fort Otd 

A. In its military version the Constellation can carry 100 troops and 
their equipment. 

Q. Why does the Constellation have three tails? 

-Mary W., Atlanta 

A. Big rudder surfaces are needed to control bigplanes. By distributing 
the necessary 242 sq. ft. over three equal surfaces, plane is made 
safer and easier to handle in ordinary-sized hangars. 

Q. What are the Constellation’s dimensions? -C.W.T., Chicago 

A. Wingspan 123 ft., wing area 1650 sq.ft., length 95 ft., height 23 
ft. 8 in., from ground to tip of the rudder. 

Send in your questions. Address: Lockheed Aircraft 
Corporation, Department 69-55,Burbank, California 
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FOR NEW WORLD STANDARDS IN AIR TRANSPORTATION 
LOOK TO L&cA/ieet/ FOR LEADERSHIP 


SEc Oty 



. . . or less than .0006" error on the cir- 
cumference of a ten foot circle. . . . The 
nearest approach to perfection ever de- 
vised for checking the spacing and angular 
location of gear teeth, master index plate 
notches, splines or any other form of 
circular division. ... A positive method for 
locating those minute errors whose accumu- 
lated total means costly adjustment and 
low production. ... A rugged, sturdy 
inspection instrument that is an essential 
wherever precision production is main- 
tained. THE VINCO MASTER INSPECTION 
OPTICAL DIVIDING HEAD. 

Complete details furnished on request. 
VINCO CORPORATION, 8865 Schaefer, Detroit 27, Mich. 

SALES OFFICES: NEW YORK, CHICAGO, CLEVELAND 


^vio euors 


MILLIONTHS OF AN INCH FOR SALE BY 

VINCO 

Plugs, Rings and Setting Plug Gages • Spur and Helical Master Gears • Munition Gages • Propeller Hu 
Rolling Fixtures t Spline and Index Fixtures • Hydraulic Power, Control, Utilization and Distribution l 

e Checker • Angle Tangent to Radius Dresser 
Helical Spline Plug and Ring Gages • Thread 
Gages • Built-up and Special Gages • Gear 
nits • Engineering, Design and Development. 
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IMPROVED FORMULATION ^III^ITE^ 
FOR HEAT-RESISTANT LU W I I E 


(METHYL 


Offers you heat-resistance, 



DIRECTIONAL INDICATOR: Support plate (1), originally 
machined from a block of “Lucite,” is now injection 
molded of HM-122 powder. Dial cover (2) also is 
molded of this new formulation. Among the advan- 
tages considered when “Lucite” was selected for 
these parts were the speed of production, the reduc- 
tion in weight of the instrument, the interchange- 
ability of unit parts, and the fact that the cost of the 
plastic unit is less than half the estimated cost of the 
metal parts originally considered. 
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MOLDING POWDER 

METHACRYLATE RESIN-HM-122) 

greater clarity, optical improvement 


THIS NEW heat-resistant molding powder, 
which is an improved formulation, provides 
heat-resistance 30 to 40° F. higher than 
ordinary acrylic molding powders. It has 
already been used on a wide variety of war- 
time products, ranging from a lighting guide 
on an air-borne sextant to parts of an Army 


tank directional indicator. It is not intended 
to replace general-purpose “Lucite,” except 
where heat-resistance is a major factor. So 
extensive are the possibilities of application, 
it promises to widen the field of use of 
acrylics in the post-war period. Available in 
a large variety of colors. 


SPECIAL PROPERTIES: 



HEAT-RESISTANT “LUCITE” is another example of how Du Pont 
technicians are helping the plastics industry to produce better molded 
pieces more quickly, at less cost— and how they are helping to supply 
actual users with improved materials to meet their broadening re- 
quirements. 

WRITE for free booklet giving comparison of optical, mechanical, elec- 
trical and molding properties of formulation HM-1 22 and general purpose 
“Lucite.” Address: E. I. du Pont de Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J., or 5801 S. Broadway, Los Angeles 3, 
Calif. In Canada: Canadian Industries, Ltd., Box 10, Montreal. 



DU PONT PLASTICS 

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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Hurtling 11,500 miles in 84 hours. Pan American 
World Airways' "Cannonball" express rushes “hot" 
priority cargo to the orient. The thundering planes 
swoop down by the Amazon, span the Atlantic to 
the Gold Coast, land again by the Nile, dip onto 
Arabian sands, and complete their {light in India. 
At each hurried stop, Aerols* soak up landing shock, 
help the plane come in safely, and protect vital 
cargo. Thus, Aerols contribute substantially to the 
success of the fastest express service in history. 

THE CLEVELAND PNEUMATIC TOOL CO. 

"PIONEERS FOR SO YEARS" 

AIRCRAFT DIVISION • • CLEVELAND S, OHIO 


MORE H i 
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TO ALL MANUFACTURERS OF NAVAL AIRCRAFT 


'Tfawp OicteM 


Paragraph D-6g of Navy Process 
Specification SR-70d, Amend- , 
ment 4 makes rot-proofing of / 
Naval Aircraft fabric mandatory / 


IHIS NEW ORDER requires the addition of a specified 
amount of Zinc Naphthenate to standard AN-D-1 Dope, 
which involves careful measurements and usually special 
mixing equipment in contractors' dope rooms. 

An excess of Zinc Naphthenate is apt to affect the tauten- 
ing properties of the dope and the adhesion of the over- 
lying topcoats. Thus, exact calculations are necessary when 
making allowances for thinning the dope to the specified 
consistency for application. 


' C.A.B. Fungicidal 

Brushing Primer / 
/ No. 3350* / 


I HIS ROXALIN-ENGINEERED, ready-mixed AN-D-1 Dope 
helps naval aircraft manufacturers avoid these dangers — 
makes easier their job of fulfilling this new specification. 
C.A.B. Primer No. 3350 contains the exact amount of Zinc 
Naphthenate, the mixture adjusted to the correct viscosity 
for brush application, i.e., 2 poises absolute. 

Contractors can thus eliminate measuring and mixing 
operations and prevent the chance of error in arriving at 
the specified mixture in their plants. 

What's more, a color indicator in Roxalin C.A.B. Primer No. 

3350 shows that the specified process has been followed. 

This product of Roxalin engineering has been developed 
and is made available to you with the approval of the 
Bureau of Aeronautics. Write for detailed information. 


ROXALIN^^^i^FINISHES 

ELIZABETH, F • NEW JERSEY 



WATCH ROXALIN IN AVIATION 




IJ Lialdes Truarc presents a significant advance in retaining rings. 

It spreads or contracts without distortion ; always retaining its perfectly fitting circular contour. 
For thrusl-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers ... it reduces dimension 
and weight . . . saves material . . . cuts manufacturing time . . . simplifies assembly and 
dis-assembly. On request, we will gladly furnish samples and full data for your tests. 
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BARRETT EQUIPMENT CO. 

“7%e. Ti/atM'd. *?tae4t SWe Senvice Squlfetnent 

CASS AVENUE AT TWENTY-FIRST ST. • ST. LOUIS 6, MO. 


Barrett Brake Dokter Makes Aircraft 
Precision Relining Easy and Economical 

Brake Dokter, used in aircraft maintenance 
everywhere, is providing dependable, vital brake 
the heaviest to the lightest planes quickly, easily 
at less cost than ever before. 


Any aviation mechanic can turn out faultless work with the 
Brake Dokter. Simple to use, light in weight, this famous pre- 
cision machine centralizes and adjusts brakes right on the plane 
in the field cutting maintenance cost and time to a minimum. 
Correcting misalignment and distortion, tailoring each shoe for 
exact and perfect drum contact, the Brake Dokter eliminates 
every hazard arising from faulty brakes. 

The Brake Dokter is recommended and used by leading air- 
lines, car and truck makers, fleet operators and the Army and 
Navy throughout the world. Famous for precision service, Brake 
Dokters are available to essential users immediately. 

The Brake Dokter is an essential and profitable investment 
for every aircraft maintenance shop. Send today for complete 
information. No obligation! 
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Up, up a little bit higher— that’s the 
trend in combat flying. And up with 
the trend goes Mallory skill — the 
capacity to build better as the air 
ceiling rises. 

Recently the aptitude of a manufac- 
turer of magnetos was tested by a new 
high in aircraft requirements. The 
specifications demanded among other 
things, electrical contacts that would 
function perfectly at an altitude of 
35,000 feet, and at a temperature of 
60° below. Moreover, the contact as- 
sembly arm had to be molded into a 
plastic housing, thereby necessitating 
a high quality finish. 


Military secrecy shrouds the full prob- 
lem, but when Mallory engineering 
help was sought, it quickly came 
through with the answer. As it 
happened, the solution called for skill- 
ful workmanship on tungsten con- 
tact assemblies, and tungsten contacts 
are one of Mallory’s specialties ! 

Yes, at seven miles up, contacts have 
to be good ; and they were better than 
that the way Mallory made them. If 
you too are faced with unusual con- 
tact requirements, we invite you to 
bring your troubles to these same 
engineers who make it a business to 
solve tough problems. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 




ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL PARTS 
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3 WORK- SPIED/NG FEATURES 

make the "Hornet" tops 
in portable OC welders 


4 SIMPLE ,glOVE ' GRIP 
1 current control 



1 



V.ta-ty "»•»""* 'r°- 



,ho- — 


FAMOUS FOR ITS pMetnettiw?" Stiw^ex" 


AND THESE OTHER IMPORTANT FEATURES 

Throughout industry many important features of the “Hornet’* 
have made it a widespread choice among operators. With its 
deep penetrating arc and excellent arc characteristics, it has 
earned the title— “the machine that makes the arc behave”. 
• It starts easily... quickly • has “split-second” recovery • no 
sticking or “pop-outs” • and has unusually low spatter loss. 
•It’s streamlined in design and easily portable. • All “live” parts 
are completely shielded. 

The “Hornet” is made in 200, 300, and 400 ampere sizes. For 
complete details call or write any Air Reduction office, or mail 
coupon for illustrated catalog. 

* BUY UNITED STATES WAR BONDS * 
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THERE ISN'T A COMBAT JOB IN THE AIR 

7 Uaitke. LIGHTNING 

DON'T KNOW, NOR DO!" 

As versatile as the marines regarding whom Kip- 
ling wrote in the above vein, as well as ranking 
among the fastest of fighter planes, the Lightning 
has done everything from high altitude fighting, 
photo reconnaissance and bomber escort to ground 
strafing and bombing. 

It was the first fighter plane to fly the Atlantic. 
The powerful twin motors, which give it a great 
speed, also enable the Lightning to carry bomb 
loads for wrecking ground installations. Its contra- 
rotating propellers — eliminating torque — and 
especially designed combat flaps give it excep- 
tional maneuverability for a plane of its size and 
weight. 

The Lightning and its airframe are subjected 
to unusually severe tensional, torsional and com- 
pression stresses. The greatest possible staunch- 
ness is imparted to the Lightning and other out- 
standing planes by the liberal use of steel at its 
ultimate strength — super-tough drop forgings 
supplied by Kropp. In endless shifts our plant is 
turning out a huge volume of airframe drop 
forgings exclusively. 

The inquiries of plane and engine builders for 
forgings of all types are solicited. 


"^IvuvLoriCo. 

CHI C A G O 

in Principal Cities 
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template if 


The DoALL has cut its way through millions 
of feet of metals, alloys, plastics, laminates, 
plywood and composition materials that 
have gone into war production work. 

The DoALL laughs at former cutting records 
by doing internal and external sawing 
in 1/4 to 1/10 the time of other methods. 
If there is one machine tool that deserves 
your attention now and after the war, 
it’s the DoALL. 

The circular Do ALL ADVANTAGES tells a 

graphic, time-saving story. Send for copy. 


The DoAll's thin cutting blade follows layout lines 
accurately. Edges are smooth and straight. No 
metal is wasted. DoALL takes work a foot thick, or 
you con cut 100 or more shopes at one time 
from stacked sheets. 


Mur Sawing 






InfMioeDknM, POWDER METALLURGY 



n /ill 

INDUSTRY’S NEW SET OF TOOLS 

DoALL 


CONTINENTAL MACHINES, INC. 

1305 So. Washington Avenue • Minneapolis 4, Minn. 


Salee A Service Otficei: Baltimore, Birmingham, Bo 

ifon, Chicago, Cincinnati, Cleveland, Denver, Detroit, Erie, Grand Raplde, 
Louie, San Frencitce, Seattle, Toledo, Tulce. 
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Take mental stock of your post-war metal 
products . . . and pause a moment, to review 
the many points at which Stainless Steel could 
add vital sales appeal: the beauty of undim- 
ming luster, the practical values of strength, 
resistance to wear and corrosion, long life. 
Consider then the prime production advan- 


tages of Superior's Stainless Steel Strip . . . 
long coils of ever-bright metal, in specified 
analyses, thicknesses and widths, ready for 
your fabricating line. Like to know more 
about this product in relation to your pro- 
jected applications? Ask us — we're strip steel 
specialists ! 


Superior Steel 
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How one aircraft manufacturer obtained 
fast accurate production flow tests! 

A production bottle-neck was broken when 
instantaneous flow readings of hydraulic 
pump capacities were accurately obtained. 


A manufacturer of hydraulic pumps for air- 
craft was laboriously testing the capacity 
of his finished pumps by means of weigh 
tanks because every flow meter that he 
knew about showed an unallowable error 
when the viscosity of his hydraulic test oil 
changed. Then he visited a large AAP air 
base and saw them using a Stabl-Vis rota- 
meter for checking hydraulic pumps. He 
was amazed to see the speed with which 
pumps could be tested with it, and was really galvan- 
ized into action when he also learned that the meter 
was immune to viscosity and density changes in the 
Servo oil being used. 

He arranged to test a Stabl-Vis rotameter in his own 
Plant, and it performed so well that he immediately 
equipped all of his test stands with this meter. He now 
obtains instantaneous, accurate flow rate readings, and a 
production bottle-neck has been broken because of the 
time saved in testing his finished product. 

He later used the Stabl-Vis meter to do the research 
work on a new and vastly improved pump. The com- 
pleteness and accuracy of his performance data helped 
him to accomplish his development work quickly and to 
get prompt acceptance of his new unit. 


How the Stabl-Vis Operates 

The Stabl-Vis rotameter is an area-type 
meter, using a precision tapered tube and 
free-moving float. The patented Stabl-Vis 
float has a scientific shape, designed to 
change sinuous flow to turbulent flow, with 
the result that viscous drag on the float 
body is overcome. It can also be made of 
materials that cause it to compensate for 
changes in fluid density. The sketches show 
the sinuous flow obtained with the old 
style plumb-bob float and the turbulent flow given by 
the Stabl-Vis float. The curves in Chart A show that the 
old style plumb-bob float introduces a calibration error 
of over 30% in going from water to oil of only 224 
S.S.U. With the Stabl-Vis float, the curves for these 
two fluids are identical, proving that the change 
in viscosity has not affected the Stabl-Vis calibration. 

Because of this remarkable characteristic, there are 
now thousands of Stabl-Vis meters in daily use, in- 
stalled in aircraft manufacturing plants all over the 





world. They have been used to measure every con- 
ceivable fluid for aircraft services, including gasoline, 
diesel fuel, kerosene, “lube” oils, hydraulic fluids, cool- 
ants, oxygen, air, nitrogen, welding gases, inert atmos- 
pheres for heat treating furnaces, de-icer fluid, freon, 
water injection, blow-by gases, etc. The Stabl-Vis 
rotameter is obtainable as a direct or remote reading 
meter for use on the ground or in the plane. It may be 
flow rate indicating or recording or recording auto- 
matic-controlling. Integrators to give total flow are 
also available. 

The Stabl-Vis rotameter theory is completely and 
interestingly told in our technical bulletin 98- Y. The 
various types of Stabl-Vis meters made especially for 
aircraft are described and well illustrated in bulletin 
63-G. Aircraft engineers are welcome to these two 
catalogs without obligation — please write on your 
Company letterhead. Fischer & Porter Co., 311 
County Line Road, Ilatboro, Pa. 


lot 
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Stromberg Injection Carburetion 
~^ai4e6 t6e of fighter efficiency 


A Stromberg Injection Carburetor is standard equipment in 
the fastest and highest climbing fighter in existence for this 
excellent reason: The Stromberg Injection Carburetor auto- 
matically and instantly compensates for changes in altitude, 
position, temperature and speed. The gas mixture is always 
right for all flying conditions. And keeping our pilots on top 
is only one of its advantages. It has notably increased flight 
range as well. This ability to get more miles from a given 
fuel load will naturally make these Bendix-built and designed 
carburetors vastly important to the cargo planes of the future. 



FOR TOP-FLIGHT 
PERFORMANCE 



Bendix 


PRODUCTS DIVISION 

Bendix Aviation Corporation, South Bend 20, Indiana 
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RUSSIA 

Threat . . . or Promise? 


1 this war is ended, two nations— the United 
/ States and Russia— will possess the bulk of the 
world's military and industrial might. 

Whether this new situation will hold seeds of catas- 
trophe or of unprecedented opportunity will be deter- 
mined by policies . . . still to be formulated. 

If this concentration of power leads to a bitter strug- 
gle for supremacy, then the world will be turned into a 
giant munitions factory. 

If it is used cooperatively to mai n tain order, then, I 
believe, the stage is set for a long era of prosperity . . . 
and peace. 

It is time that Americans, whether of the Right or the 
Left, face this basic issue squarely and open-mindedly. 


No group in this country has a greater stake than 
have business and industry in seeing that a satisfactory 
Russian- American understanding is reached. 

Without such an understanding there can be no rea- 
sonable hope for more than a temporary and insignifi- 
cant reduction of our crushing wartime tax burden. If 
the threat of a clash between these two giants impends, 
neither bankers nor governments will run the risk of 
lending on a scale adequate to maintain international 
trade at levels necessary for our future prosperity. 
Potential international customers, instead of buying 
freely in open world markets, will be forced— as during 
the dangerous period introduced by Hitler in the early 
1930’s— into the trading camp of whichever power they 

If, however, Moscow and Washington will agree on 
cooperative plans for maintaining the peace, American 
business will enjoy enormous new trade opportunities 
after the war. 

Russia, during the three and one-half years since it 
was attacked by Hitler, has conclusively proved to a 
doubting world that it is a top-flight military power. 

Soviet railroads did not break down under the strain 
of war. 

Regions accounting for nearly 70 per cent of Stalin’s 
key industries were engulfed by the invading Nazis, but 
before they fell, Soviet management engineers per- 
formed a near miracle by transplanting entire industries 
a thousand miles to the Urals with the loss of as little 
as four months’ production in many cases. 

Though American planes, trucks, and medical sup- 
plies have been welcomed by Moscow, fairness demands 
the admission that more than 98 per cent of American 
production has not gone to the Russian front 

Russian planning and Russian equipment won the vic- 
tories of Leningrad, Stalingrad, and the Caucasus. 


But these measures of Soviet military strength — 
indicative as they are of an unsuspected economic de- 
velopment-fail to picture in adequate detail the star- 
tling potential of the Russian market after the war. 

Russia, for instance, has two and one-half times the 
area of the United States. 


It has a population of nearly 200,000,000, and this is 
increasing at the rate of 2,500,000 a year. 

And statistics just released show that Russia has three 
times as many youngsters under 16 as has the United 
States. This is a measure both of war potential and of 
a vast commercial market. 

And remember that in no part of the world before the 
war was per capita production rising as rapidly as in 
the Soviet Union. 


German armies occupied a region in Russia roughly 
equivalent to the territory in the United States north 
of Richmond, Virginia, and east of the Mississippi. 

This huge area— with its counterparts of Pittsburgh, 
Buffalo, and Bridgeport; of Illinois com fields, New 
York dairy farms, and Maine potato harvests— was twice 
subjected to the most withering destruction; first by the 
Russians themselves when they retreated before the 
Germans, and then by the Germans when they with- 
drew before the victorious Russians. 

As a result, 30,000,000 people are in urgent need of 
complete reoutfitting. They need houses and shoe laces, 
trolley cars and baby carriages, tractors and livestock, 
hydroelectric plants and electric light bulbs. 

Many of these needs will be met at home. It is doubt- 
ful, for instance, if Moscow will import cooking utensils 
or sewing machines, for many of Russia’s huge war fac- 
tories can quickly be converted to peacetime production 
of such consumer goods. 

But for the rebuilding and expansion of her industries 
Russia looks to the United States for equipment. 

Soviet representatives already are in this country with 
authority to negotiate for technical men and the equip- 
ment necessary to rebuild the great Donbas coal mines 
according to the most modem American methods. 

It is important to remember that Russia’s whole iron 
and steel industry, its non-ferrous mining and process- 
ing, some of its chemical production, much of its coke 
roasting and gas recovery, practically its entire auto- 
mobile and tractor industry, and the largest of its 
hydroelectric plants, are based on American machinery 
and processes. 

It is known among manufacturers that Russia recently 
has asked for bids on shipbuilding equipment, construc- 
tion and roadbuilding machinery, alloy steels, textile 
machines, plastics, and a long list of rail, air, and water 
transport supplies. 


The Soviet Union, however, has more than a rehabili- 
tation job on its drawing boards. 

The first Five-Year Plan, which, as we all remember, 
was completed ahead of time in 1932, was devoted almost 
exclusively to heavy industry. Russia set out to build 
for itself the machines and the factories which, in later 
years, could turn out, at home, modem equipment for a 
vast range of light industries. 

Stalin, when he inaugurated the second of his famous 
Five-Year Plans, promised that before it was completed 
Soviet factories would begin to turn out a flow of con- 


sumer goods — ready-made dresses, canned foods, soap, 
cosmetics, shoes, kitchenware, automobiles, telephones, 
and modem houses. 

But, by 1935, Moscow realized that Russia could not 
afford to enjoy such luxuries in the face of growing 
political tension in Europe. So, when the third Five- 
Year Plan was launched, there was no fanfare. Russians 
continued to wear their old clothes, to eat whatever 
simple food was available, and began grimly to build 
the industries which ultimately produced enough tanks, 
planes, and guns to turn the tide of battle at Stalingrad. 

It is characteristic of Moscow that even before the 
last battles with the Nazis are over, Russia is planning 
to pick up its Five-Year Plans where the war had inter- 
rupted them. 

Invitations to participate in a permanent exhibition in 
Moscow already have been mailed to American manu- 
facturers. Soviet officials want their public to see sam- 
ples of our new machine tools, aluminum and alloy 
products, oil-drilling machinery, bulldozers, and prefab- 
ricated kitchen equipment Russia already is projecting 
specific plans to resume the job (1) of making the coun- 
try an industrial giant comparable to the United States, 
and (2) of making life more pleasant for a long-suffer- 
ing people. 


What is the measure of this postwar market in the 
Soviet Union? 

Some estimates place the total quantity of goods which 
Russia might take from the United States during the 
first two or three years after the war as high as 
$5,000,000,000 a year. Then, as Russian industry is re- 
stored, imports from the United States might taper off 
perhaps to $2,000,000,000 a year. 

Actually, these estimates are far too optimistic, unless 
the United States is prepared (1) to help Russia pay by 
buying vast quantities of Soviet raw materials, and (2) 
to provide large credits to handle the purchases during 
the first few years of rehabilitation. 

The relations of American exporters with Russia dur- 
ing the period covered by the three Five-Year Plans 
have been eminently satisfactory. Moscow has met all 
of its obligations punctually; fifteen years of experience 
have reduced contract forms to the point where they 
cause a minimum of misunderstanding between the 
Russian representatives and the American producers; 
individual American companies with extensive prewar 
experience in handling Soviet business already are of- 
fering large credits on initial postwar orders though 
these may yet be replaced by large government credits 
at lower interest rates. 

But the volume of trade with Russia after the war 
hinges upon Moscow’s ability to pay. Never before the 
war did the United States buy more than $30,000,000 
of goods a year from Russia. As late as 1938, Soviet ex- 
ports to this country amounted to as little as $23,500,000, 
far less than enough to pay even the service charges on 
the credits which would have to be extended in con- 
nection with exports of several billion dollars a year. 
Only South Africa produces more new gold each year 
than the Soviet Union. But the United States does not 
want gold; more of it would only complicate the prob- 
lem of controlling prices here. 

If the United States, however, is to achieve, after the 
war, the high level of national income which is neces- 
sary (1) to keep our expanded factories in operation, 
and (2) to service the national debt, it might absorb 
from $90,000,000 to $100,000,000 a year of the kind of 
goods bought from Russia before the war— furs, timber. 


manganese, chromium, and handicrafts. But unless this 
volume of purchases from Russia can be boosted by an- 
other $50,000,000 annually, credits of the size necessary 
to fill immediate Russian needs could not be serviced 
without large supplemental importations of undesirable 
gold. 

The nub of the situation is that Russia offers an ex- 
traordinary potential market particularly for our heavy 
industries which have grown so enormously during the 
war. But if this sales outlet is to materialize, then the 
United States must find a way to import from Russia 
(or from Russia’s debtors if any) from ten to twenty 
times as much as we did before the war. Instead of 
merely going after the export business, American busi- 
nessmen must explore with the Russians the possibility 
of buying bigger supplies of Soviet products. 


But more than the Russian market itself hinges upon 
sound cooperative action by the world's two leading 
military-industrial nations. 

If trade between them is held to a minimum and if 
relations are strained, the flow of trade all over the 
world will be adversely affected. 

Europe, long this country’s biggest export outlet, cer- 
tainly will never take the bold steps necessary to re- 
constitute its economy on a peacetime basis if Russia 
and the United States drift into a race for military 
supremacy. 

The Balkan states, which may be industrialized by 
Moscow in order to reduce their dependence on Ger- 
many, and the Arab world with its huge need for 
transportation, irrigation, and sanitation, will not dare 
accept American credits or make big contracts with 
American engineers if Moscow frowns on the deals. 

And refusal of Russia and the United States to work 
cooperatively to maintain the peace would kill, in their 
present embryonic stage, all dreams of a vast indus- 
trialization program for China. 


The opportunity to make a major change in the trade 
map of the world and at the same time to achieve a 
sharp rise in our own standard of living is before us. 

It demands of American business leaders the kind of 
boldness and imagination that their predecessors dis- 
played when they pioneered this country’s unknown 
West 

It demands realistic action by men who know that the 
solution to this country’s real foreign trade problem 
under today’s conditions lies in boosting imports not 
exports alone . . . men who are not afraid of being paid 
for what they sell 

It -nils for leaders who will approach Moscow and 
other major customers at once with constructive plans 
that would parallel in scope those on which this country 
is waging war . . . leaders who will make it clear at the 
outset that this bid for cooperative action emphatically 
demands that each nation shall have complete freedom 
to determine its internal political and economic organi- 
zation without interference from the other. 

It is this caliber of leadership upon which our future 
hinges. a 


President McGraw-Hill Publishing Company, Inc. 


THIS 


SERIES 


EDITORIAL 


It Takes 

HUMAN RELATIONS 


T ension was high in the president’s outer 
office. A report had just come in that labor 
organizers were standing outside the plant 
gates handing out circulars to the incoming employees. 
The guardians of the chief executive buzzed among 
themselves. Who was to bear the brunt of the execu- 
tive explosion which was sure to follow? Finally the 
first assistant screwed up courage to enter the inner 
sanctum. He laid the report before the boss, braced 
himself for whatever was to come, and then received 
the shock of his life. 

“Arrange for a general meeting of all our employees 
within an hour. Cancel all my appointments for this 
morning. Go out to the main gates and escort the 
gentlemen with the circulars to this office at once. 

The first assistant gaped, managed to mumble a 
“Yes, sir," and set out to perform this unusual task. 
In due course, the labor men arrived. The president 
greeted them cordially and invited them to occupy his 
most luxurious chairs. He abandoned the austerity 
of his desk and sat down in the circle with them, 
saying : 

“Fellows you have made your work unduly difficult 
by trying to reach our employees outside the plant. 
That was completely unnecessary in this organization. 
We operate here as a democracy and we are more 
than eager to preserve the principles of free speech. I 
have arranged for an immediate general meeting of the 
employes at which you are invited to present your case 
under conditions befitting the dignity of your message. 
I shall introduce you to our group at that meeting.” 
The labor men looked at each other in silence. 
They were even more deeply shocked than the first 
assistant had been. After the meeting came the crucial 
test. The employees voted almost unanimously against 
joining the labor organization. 

T he foregoing parable is not a dream. It is a 
true story. It has happened once and it can 
happen again. The moral is as simple as the eleven 
short words of the golden rule. But how many presi- 
dents are handling their industrial relations that way ? 
And how many boards of directors would approve 
of that kind of action if they were consulted. De- 
cidedly too few is the answer. 

There is a pitiable lack of thoughtful human rela- 


tions in the vast majority of management today. True 
there is plenty of paternalism in industry. The indus- 
trial community is full of house organs, group insur- 
ance policies, service pins, gold watches and similar 
things which have a definite and an important place. 
But they are not enough — not nearly enough. 

The executive who has the heaven-sent gift of mak- 
ing the most lowly floor-sweeper feel that his job is 
most vital to the company is the most highly prized 
possession of any organization anywhere. The pat 
on the back, the interest in the new baby or the ailing 
wife must be sincerely felt if they are to be effective. 
The gift for the baby, the flowers for the wife should 
come first from management and later from fellow 
employees. These are but a few of the little things 
that cost so little in cash and effort, but mean so very 
much to the fellow who receives them. 

E xecutives not blessed with the ability to think 
about these little things as well as big ones, should 
be honest with themselves and admit it to themselves. 
They should surround themselves with one or more 
associates who have this important work as their chief 
assignment, because it is the most important job in 
any company — large or small. If the working force 
is so large that one person is not enough to do this 
work and do it well, more personnel should be added. 

You may call this industrial relations, personnel 
relations, or any other name, but it is far more than all 
of these. It is human relations. It is the practical 
application of the poet’s human touch. It is simply 
treating the other fellow as if he were a human being 
like yourself. 

In the industrial period that has just passed, much 
of the strife and unrest and defeat that management 
has suffered at the hands of labor could have been 
avoided or substantially softened by this simple for- 
mula. In the era that lies ahead it will be very much 
more important. It will be so vital, in fact, that 
unless management accepts its full responsibility in 
this direction, the very survival of our system of pri- 
vate industry is in grave doubt. 

C. 

Editor 
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Contract Termination- 
Key to Airpower and Security 


By J. CARLTON WARD, JR., President, Fairchild Engine & Airplane Corp. 


Solvency of the aircraft industry — and with it our means to main- 
tain the peace — depends on successful administration of the War 
Contracts Settlement Act. Here an aviation leader presents a 
tangible program for such administration. 


C ontract termination will take this 
country in one of two directions: 
To. leading airpower for America, 
or to a repetition of that unhappy condi- 
tion in which the nation found itself after 
World War I. The latter predicament 
continued right up until 1940, when 
France and England spent large sums of 
money here trying to bolster their own 
war machines. 

We in the aviation industry who are 
responsible for our respective solutions to 
the problems presented fear that under 
present conditions we may not have the 

power essential to security. 

This fear for survival may appear 
groundless from a cursory glance of air- 
craft balance sheets. But a study of the 
Harvard report — "The Financial Position 
of the Aircraft Industry" — will quickly 
show the weakness of our stand. We who 
must administer these companies are 
frightened by the prospects we face. These 
prospects are even more sobering in view 
of the fact that military leaders consider 
our industry an integral part of the air 

Fortunately, however, these military 
leaders want to administer our industry 
out of the war on the same plane and 
under the same policies used to get it into 
the war. Going into the war, it will be 
remembered, verbal requests were fre- 
quently accepted by the industry for huge 
monetary commitments long before they 
could be covered by the cver-necessary 
paper work. Nothing was allowed to 
prevent production aimed to guarantee the 
nation's survival. 


Now the Army intends to honor those 
commitments as production is demobilized. 
This means negotiated settlements in the 
spirit of the broad objectives of the War 
Contract Settlement Act of 1944, and not 
through the administration of complex ac- 
counting details and hair splitting. 

The near-tragic example of the last 
war’s methods provides the best warning 
for avoidance of the complex-hair splitting 
method. Then the majority of airframes 
were produced by aircraft companies, but 
the automobile companies produced most 
of the engines. Forty percent of Army 
expenditures for planes and engines went 
to regular aviation companies. Curtiss 
Aeroplane & Motor Corp.; Wright- 
Martin Co.; Dayton-Wright Co.; and 
Standard Aircraft Co. represented 72 per- 
cent of all planes and engines bought by 
the Army from regular aircraft manufac- 
turers. These same companies also re- 

Here, under the last war’s settlement 
policies, is what happened to those com- 

Curtiss had sales oi approximately $6,- 
000,000 in 1916 . . . $46,000,000 in 1918 
... and $1,261,000 in 1921. In 1923 
the company was “reorganized,” a polite 
way of saying it underwent a major 
operation, coming out with new balance 

Wright-Martin was also reorganized, 
most of the assets being sold to Inter- 
national Truck Corp., with the engine 
business taken over by Wright Aeronau- 
tical Corp. 

Dayton-Wright ceased building planes. 
It became a facility of General Motors, 


and so passed out of the aircraft picture. 

Standard went out of business, as did 
such smaller organizations as Sturtevan, 
Burgess, and West Virginia. 

This, then, is what happened to 72 per- 
cent of the aviation industry under the 
then-existing contract settlement legisla- 

What happened to general business dur- 
ing that time? In the five years prior to 
1914, there were between 12,000 and 
16,000 business failures per year, for in 
this country we have failures in good 
times as well as bad. In 1919 they were 
down to 6,500, but by 1921 — after the war 
— they had popped up to 20,000. More 
important, however, is the fact that total 
liabilities of the failing companies prior 
to the war had been about $200,000,000 a 
year; by 1921 they hit a high of $627.- 
000.000. 

Even many companies which did not 
go out of business had to undergo radical 
financial changes. A study by the National 
City Bank of New York covering the re- 
organization of 65 manufacturing com- 
panies during the 1920's shows their assets 
before reorganization were $2,559,000,000 
— and afterward were only $1,270,000,000. 
In other words, they wrote off half their 

And what of profits? Government repre- 
sentatives today persist in talking about 
net profits “before taxes,” but there is no 
such thing as profits before taxes — except 
to the Treasury. Industry has no profit 
until after it has paid its taxes. 

Examination of the profit trends — after 
taxes — in World War I and II shows very 
clearly the precarious position the air- 
craft industry occupies today. 

Total net profits of all American in- 
dustry amounted to $2,370,000,000 in 1914, 
reaching $7,300,000,000 in 1917. Then 
they dropped rapidly until, in 1921, total 
net profits were down to only $24,000,000. 

Taxes, during that period, started at 
1 and 2 percent of net corporate income. 
Then came the excess profits tax legisla- 



AVIATION, November, 1944 


tion of the last war, jumping taxes to 20 
percent in 1917, to 38 percent in 1918, and 
back to 23.1 percent in 1919. After the 
war they were cut back to 16.2 percent in 
1921, the year our total American busi- 
ness made only $24,000,000. 

Total net income, after taxes, earned by 
all industry jumped from $4,000,000,000 
in 1939, when World War II started, to 
a peak of $9,600,000,000 last year. One 
fact must, however, be kept in mind; In- 
dustrial production growth in this coun- 
try between the wars was tremendous. 
Industrial production in 1943 was more 
than three times the 1919 output Even if 
profits today are about equal dollar-wise 
to those of 1919, the profit per unit is only 
a third as much. 

This is due largely to the changed tax 
structure, under which, in 1939, industry 
paid 23.36 percent _ of net income. This 
climbed to 59.7 percent in 1943 and is esti- 
mated at 61 .34 percent this year. 

A comparison of net profits-to-sales 
further clarifies the aircraft industry's 
precarious position. Last year its net in- 
come after all taxes amounted to only 
1.8 percent of sales, while the iron and 
steel companies netted 2.8, railway equip- 
ment 3.1, automobiles 3.2, petroleum prod- 
ucts 6.8, and nonferrous metals 9 percent. 

The automobile industry makes an 
especially interesting comparison, for its 
profits, to a great extent, come from air- 
craft production. The automobile industry 
has done a magnificent job with designs 
developed in aircraft plants. But those 
designs could exist only through the ef- 
forts of the airplane industry’s research 
and development. Yet the automobile in- 
dustry — whose peacetime demand grows 
larger every day — netted 3.2 percent on 
sales, the aircraft industry but 1.8 percent. 

Through these figures can be traced 
American industrial history after World 
War I. They show that war profits in 
many cases are illusory. 

If a speedy, secure termination pro- 
cedure is not applied to all industry as it 
comes out of this war, thus assuring each 
manufacturer enough liquid assets to carry 
through the difficult reconversion period, 
industry's ability to carry forward and 
build a strong America will be seriously 
impaired. 

In the case of the aircraft industry this 
problem is even more pressing, as the 



Termination pre-planning 



Aircrafts' Financial Position in 1942 

Items It Mfgrs. Composite 

Current assets to liabilities. 1.09 2.2 


Stockholders capital tosales 8% 69% 


termination procedure, it is doubtful that 
the industry can fulfill the high mission 

The problem is one of statesmanship, 
and not one of enforcement of complex 
accounting regulations. The industry 
must be able to assume that the problem is 
being attacked in the spirit of the law, for 
the industry cannot feel that it is solvent 
until terminations have been made. 

To help maintain that solvency, and 
with it the ability to keep America secure 
through possession of adequate airpower, 
these points are offered as a basis for 
termination action : 

1. Termination and disposal officers 
should be able to make prompt decisions. 
Naturally, each officer assumes a rather 
humbling personal responsibility, but the 
responsibility for prompt action must 
transcend the personal position. Every 
effort should be made to avoid such in- 
stances as the case where a disposal officer 
was reluctant to authorize scrapping of 
castings and forgings of very special de- 
sign even after the materials had already 
been determined to be surplus. 

2. As urged by the Aeronautical Cham- 
ber of Commerce, settlements should be 
negotiated with a minimum of formula. 
This is important for, if we continue the 
present trend, we will soon find that 
termination negotiations will require more 
formulas, statements, costs, and, most im- 
portant. greater delay in final settlement. 

3. The contractor should be permitted 
greater latitude in settling subcontractor 
and vendor claims. This is the biggest 
job loaded on the contractor, for we must 
remember that national policy required the 
utilization of thousands of small shops, 
many of them ill-equipped from the 
standpoint of cost records. Thus, in many 
cases, the prime contractor must do most 
of the work of claim preparation. The 
job is almost too big to be handled with 
available manpower; it could be eased 
considerably if the contractor were al- 
lowed to settle many claims simply by 
using good judgment. In addition, gov- 
ernment could assist greatly by inaugurat- 
ing a further educational program di- 


rected to subcontractors, also vendors. 

4. Cost-plus-fixed-fee contract termina- 
tion procedure should be clarified. There 
is, for example, a case where the contract 
has been terminated but as yet the pro- 
cedure has not been completely established 
by the government. In three or four 
months, however, the contract is quite 
liable to criticism for lack of progress in 
claim preparation. Establishment of a 
simple negotiated procedure will eliminate 
the CPFF procedure when a contract is 
terminated. Even a “fixed price” negotia- 
tion, leaving some risk with the con- 
tractor, might be desirable. 

5. Consideration should be given to the 
problem of increased costs resulting from 
partial terminations. Such increased costs 
are due to the partial termination, but it 
is understood that the contractor, to obtain 
relief, must negotiate increased prices on 
the contract for the remaining undeter- 
mined quantities. Why make the con- 
tractor take on two negotiations when one 
could do the job? The whole thing could 
be done by the termination officer, or other 
designated official, working with the con- 
tractor on terminations. 

6. Pre-planning of terminations is 
necessary. In one case, for instance, the 
need for spare parts was not considered 
until after the original termination had 
been made, necessitating revision of the 
whole schedule. In another case, a con- 
tract for engines was affected hy five dif- 
ferent termination notices. Obviously, 
when changes are made in the status of a 
termination, it is impossible to make 
proper material allocation and segregation. 
In such instances it would he advisable, 
therefore, to assume a date of termination 
and prepare claims based upon the status 
as of that time. 

7. A simplified method of material in- 
spection should be permitted. As re- 
lated to work in progress, it would appear 
sufficient that the inspection be limited to 
count and extent of work completed (by 
operation, if possible). To the count 
could be applied a rate of rejection based 
upon past experience. This proposal 
would eliminate the need for a detailed 
inspection of each and every part, with 
attendant delay and cost. 

8. Cooperation and coordination be- 
tween the various government officials is, 
of course, important to the speed of settle- 
ment. Usually involved, for instance, are 
the inspection and disposal, accountability, 
and termination officers. Without co- 
ordination, the delays resulting from a 
technicality imposed hy any one of them 
can slow — or even tie — up the work of the 


Simplily inspection Government agencies must 

methods. coordinate and cooperate. 
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Give 'Em the Data . . . 

And They'll Fix It— Fast 


By DICK D. MOYER, Service Engineer, Lockheed Aircraft Corp. 

Experience brought forth this service rep's cogent proposal to help 
Fourth Echelon maintenance men — who have shown unusual inge- 
nuity — keep their fighting craft in the air. 


.... Fourth tsclielon in- 
cludes all operations necessary to com- 
pletely restore worn or damaged aircraft 
to a condition of tactical serviceability, 
also the periodic major overhaul of en- 
gines, unit assemblies, accessories, and 
auxiliary equipment, with fabrication of 

plishment of technical compliance changes, 
and the recovery, reclamation, or repair 
of aircraft incapable of flight .— ASC 
Liaison Functions. Page 136. 


T o carry out its comprehensive 
operations, the Fourth Echelon 
base is set up and operated in a 
manner somewhat resembling an airframe 
manufacturing plant, the principal differ- 
ence being the diversified nature of the 
work, consequent shorter “runs", and the 
unpredictable nature of the emergencies 

And to accomplish its functions, the 
Fourth Echelon depot is provisioned with, 

most important, at that — of the facilities 
it needs. It has spare parts, tools, ma- 


chinery, and raw stock — but no tooling 

There are few who will question the 
value and probable need for tooling fil- 
ing the normal reaction of production- 

question, “Is it proposed to virtually 
transport . complete aircraft factories to 
Fourth Echelon bases?” — the answer is 
“No”. 

Fourth Echelon depots are small-scale 
airframe factories. They are not tooled 
for large volume production, but do have 
lathes, presses, drop hammers, milling 
machines, and many other machine tools 
necessary for fabrication of airframe 
structures. But while they are expected 
to fabricate and assemble airframe parts 
and assemblies, they do not, as we have 

most vital keys to solution of the problems 
they must solve — tooling data. Yet such 

available. 

No new department would be necessary 
to handle the data. No fleet of ships 


would be required to transport it. And no 
great libraries of blueprints would have 
to be established all over the world. In 
fact, data could be supplied, on request, 
in microfilm form. With our present 
globe-girdling Army and Navy air trans- 
port services, the 25 to 200 lb. of tooling 
data, manuals, gages, and occasional 
copies of master toolipg required for an 
accurate, speedy job — all could be deliv- 
ered anywhere in 3 few hours. 24 to 100 

Such service could be put into effect 
by requests from proper military author- 

and tooling, together with instructions to 
the transport commands to haul it. Re- 
quested by wire or cable, the few pounds 
of vital data, gages, or pieces of special 
tooling required where mating areas of 
assemblies are involved, could soon be 
on the way. 

Such a system would save weeks, and in 
many instances months, of delay in getting 
sorely-needed combat aircraft back into 
the air. It would save vast amounts of 
shipping space now devoted to assembled 
parts and components. It would save 
materials now discarded because they 
cannot be reworked in depots, for lack of 
vital data. And it would save untold man- 
hours devoted to the fabrication, assembly, 
and transport of spare parts — many of 
which will never be used — now needed to 
stock bases. 

eludes a considerable amount accumu- 
lated at several overseas bases, and that 
of other field service men with whom I 
have talked shop, it is my observation that 
the "manufacturing” functions of Fourth 
Echelon depots constitutes the largest 
portion of their activity. For example, 
consider the actual problems encountered, 
in a typical instance, at a depot in East 
Africa, and the advantages which accrued 
as a result of methods followed. 

When a heavy bomber bashed its nose 

quired to rebuild and replace it. Other in- 
stances of delay as long as five months 
were on record — delays waiting for bulky, 
fragile assemblies to be shipped from the 
states. One plane out of service for two, 
three, or even five months, was not im- 
portant. But, if 25 heavies were out of 
service, because of wrecked nose sections, 
delays of even two weeks, rather than 
two months, could be critical. 

And that would have been exactly the 
case had it not been for some ingenious 
{Turn to page 269) 



"Parts were assembled in the ship, using plumb bobs, lerels, 
transits, and the like, to align them — a very slow method." 
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Analyzing the operating ex- 
penses of those transport planes 
— both immediate postwar and 
future postwar — designed to 
utilize propeller-turbine power 


The Economic Future 
Of Aviation Technology 


By FREDERIC FLADER, 

President, Frederic Flader Co., 


D evelopment of this analysis of 
the trend of airline operating costs 
for passengers and cargo has shown 
(Part II, Page 118, Aug. Aviation) a 
possible reduction from 58c. per ton-mile 
to a new rate of about 35c. per ton-mile. 
These figures drew a comparison between 
the ton-mile charge for air express in 
1940 and a probable figure for a postwar 
type of conventional design (Design C), 
which may be available approximately 
five years after the war. 

The possibilities for cost reduction in 
the airplane itself, as distinguished from 
ground and overhead costs, lies in the 
improvement of its structural weight ef- 
ficiency, its aerodynamic efficiency, and in 
power plant performance. The Design C 
airplane of Part II incorporates structural 
and aerodynamic refinements which are 
foreseeable and which can be developed 
by designers within the time specified. 

Improvements in power output, weight 
efficiency, fuel consumption, and arrange- 
ment of power plants have been a major 
factor in the steady progress made in the 
past in the over-all performance of air- 
craft 

This progress is continuing with the 
four-cycle internal-combustion type of 
engine and will no doubt go on indefin- 
itely. It is understood now how better 
materials can improve thermal efficiency. 
More efficient superchargers are on the 
way, and fan cooling offers a means for 

This article will survey the possibilities 
of the propeller-turbine type of power 
plant in relation to costs. It is not de- 
sired in any way to infer that the turbo 
engine will replace the internal combus- 
tion reciprocating type. This analysis 
may appear to be somewhat vulnerable to 
criticism because the postwar types de- 
scribed in Part II do not contemplate any 
improvements in internal combustion re- 
ciprocating power plants within the period 
of five years mentioned. This is admit- 
tedly not quite factual. 

It is hoped that the reader will con- 
sider — if any comparisons are being made 
—that the figures already given are in- 
tended to show what performance may 
reasonably be expected from the presently 
available types of structure, aerodynamic 
design, and power plants. The results 
from the computations incorporating tur- 
bine engines may show a trend based 
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Fig. 7. At shown, propeller, air com- 
pressor and turbine are mounted on a 
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combustion type, currently available, to 
the propeller-turbine engines. 

Cruising speeds for both designs have 
been selected at values somewhat higher 
than those for best economy or the great- 
est number of miles per gallon. There is 
a disadvantage in so doing from the stand- 
point of fuel costs and payload carried, 
but the over-all economy is slightly better 
owing to the marked influence of cruising 
speeds on operating costs. 

The assumption of higher cruising 
speeds is on operating costs. The assump- 
tion of higher cruising speeds is believed 
to be justified from the standpoint of en- 
gine life and overhaul. This is due to the 
fact that the characteristics of the turbine 
engine permit operation at percentages 
of power closer to normal than is the case 
in conventional practice, at some sacrifice 
in fuel economy, but without exceeding 
allowable temperature limits. 

Recovery of otherwise wasted heat will 
be an important consideration in the 
use of turbine engines. The use of the 
regenerator is not an essential part of the 
operation of this type of power plant. The 


same power could be generated without 
this interchange and recovery of heat, 
but this would be' at the price of greatly 
increased fuel consumption, prohibitive for 
aircraft which arc intended to carry satis- 
factory payloads over long distances. 

The regenerator has the serious disad- 
vantage of being very heavy and large in 
dimensions. The designer must evaluate 
the degree of regeneration on the basis 
of its economic value, using larger or 
smaller regenerators according to the per- 
formance specifications of his design. In- 
formation on this subject has been made 
available, and thus will not be discussed 

For purposes of comparison, the Design 
D airplane's operating costs have been 
computed with and without the use of 
regeneration. It has been assumed that 
75 percent of the heat in the exhaust 
from the turbine is recovered in the 
regenerator. 

Table V, which is similar to Table II in 
Part II, shows the computed operating 
expenses for all-passenger and all-cargo 
operation for the smaller of the two De- 


sign D airplanes. The costs for the large 
Design .E craft arc for a combination 
passenger and cargo service, as described 
for the similar Design C airplane in Part 
II of this scries. 

The curves of Figs. 6 and 8 show the 
results in graphic form. On an average 
flight of 750 mi., the possible cost of 
operation of the C airplane is 19.8c. per 
ton-mile. This is a reduction from the 
1935-1944 transport of Part I of 16.65c. 
per ton-mile, or about 46 percent. This 
indicates the possibility of a new postwar 
rate of 31c. per ton-mile. 

Referring again to Fig. 3 (Part I, June 
Aviation), a probable market for 200,- 
000,000 ton-miles is apparent at this price. 
This represents approximately 75 times 
the ton-miles of 1940. 

This reduction of cost does not hold out 
the promise that air express will take 
the place of rail express for less than car- 
load lot shipments, nor does it appear that 
this will be so within the foreseeable 
future. However, the possible gain in 
air express shipments is nonetheless quite 
substantial. 
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What's Ahead for the Helicopter?* 


By C. L. "LES" MORRIS 

Formerly Chief Test Pilot, Sikorsky Aircraft Oiv, of United Aircraft Carp., Bridgeport, Conn. 

Objectively gaging the key factors of utility, performance, design, 
and price, the author envisions specific postwar roles for the rotor 
craft but sees the public market awaiting subsequent growth over 
a period of years. Meantime, he warns against overdoses of pessi- 
mism as a remedy for unsupported optimism, declaring the logical 
development lies between the two. 


T he year 1944 was still in its 
swaddling clothes when a Sikorsky 
helicopter performed a life-saving 
mission that was totally spontaneous and 
tragically necessary. It was the first com- 
pletely unstaged job, and as such was an 
augury of an ever-expanding future in 
helicopter transportation and service. 

On January 3, a Navy destroyer ex- 
ploded off Sandy Hook. Men were killed 
and injured. Some were badly burned, 
others suffered from shock. Blood plasma 
was needed in the quickest way possible — 
but by boat from the Battery it would 
take over an hour to cross the bay, and by 
car it would be necessary to follow a cir- 
cuitous route taking even longer. 



The Coast Guard Air Base at Floyd 
Bennett Field in lower Brooklyn had some 
helicopters. Comdr. Frank A. Erickson, 
one of my former students, was chief of 
the base. He secured clearance, even 
though all other military and commercial 
aircraft were grounded by very low 
clouds, freezing rain and snow, and high 

tery, picked up the plasma, then bee-lined 
to Sandy Hook — finishing the job more 
quickly than could have been accomplished 
by any other means. 

Thus, an emergency brings recognition 
of the immediate potentialities of the heli- 
copter. However, a thoughtful warning 
may be sounded against over-optimism: 
In brief, it is not to be concluded that just 
because the helicopter is fulfilling a vital 
military service today, John Doe will be 


common course of his pursuits. This has 
been an unfortunate misconception, fos- 
tered in part by ill-considered helicopter 
publicity and, in part, by John Doe’s ear- 
nest desire to believe in the helicopter as a 
potentially great postwar industry that 

In an effort to combat this over-opti- 
mism many informed writers and speak- 
ers have swung to the other extreme and 
have made over-pessimistic statements. It 
seems to me that the correct path lies 
between the two. 

realistic manner so that the reader may be 

the chaff^and to 'draw' his own wel™ 
thought-out conclusions. 

Perhaps the subject on which there has 
been the greatest amount of loose, un- 
founded comment is the price for which 
a helicopter may be bought after the war 
ends. 

In the Atlantic Monthly for September, 
1942, Mr. Sikorsky made a statement that 
was carefully considered and that said 
exactly what he meant to say — no more, 
no less. It was: “Manufactured by hun- 
dreds of thousands, the helicopter will 
cost about as much as a medium-priced 
automobile.” 

Since then, helicopter publicity has 
indulged in some luscious wishful-think- 
ing, coming to a climax in a recent 
promise (made by one who had cvery- 
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thing to gain and nothing to lose) that a 
postwar helicopter would sell for $995 — 
not $996 or $994— but exactly $995! Let 
us endeavor to inject some sanity into this 
business of guessing at a price. 

To begin with, can you confidently 
assert what a dollar will be worth after 
the war? Will a pair of shoes cost $6, or 
$2, or $20 — or perhaps even more? Will 
a low-priced car still sell for $800? 

With uncertainty as to the value of the 
dollar, it is downright foolishness to 
promise a fixed price for anything. Esti- 
mates should be made relative to some 
other commodity. That is why Mr. 
Sikorsky chose to say, “It will cost about 
as much as a medium-priced automobile." 
If a medium-priced automobile should sell 
for $6,000 after the war, this prophecy 
would still be within shooting distance. 

But care should even be exercised in 
interpreting that word “medium-priced." 
It. definitely does not mean “average- 

$3,000-$4,000 ; a low-priced one is around 
$900-$1,000. Therefore, “medium-priced” 
means something in the neighborhood of 
S2,000-$2,500. But let me emphasize 
again that dollar signs should not appear 
in this discussion. The safest statement 
is that, if a $2,200 prewar car still sells 
for $2,200 after the war, then, under cer- 
tain circumstances, a helicopter may some- 
day sell for about the same price. 

What arc those “certain circumstances"? 
Mr. Sikorsky says, "Manufactured by 
hundreds of thousands." That sounds 
simple, perhaps — but it isn't Before our 
entrance into the war, the President 
shocked the aircraft industry by establish- 
ing a quota of 50,000 airplanes for a 
twelve-month period. This was more than 
all the airplanes we had ever built since 
the Wright brothers first flew at Kitty 
Hawk! 

But note carefully that it was the 
responsibility of an entire industry to meet 
that figure. It did— by virtue of a per- 
fectly tremendous effort. 

Recent releases indicate that at present 
this country is producing about 9,000 air- 
planes a month. And when I say “this 

After four hard years, a great, nation- 
wide industry, expanded to many times 
its prewar size, utilizing vast facilities 
of the automotive field, and working under 
extremes of war pressure with the maxi- 
mum of priority, still has a cumulative 
output of only about 100,000 units a year 
—and even those units are divided among 
about 40 different types of aircraft 

If it has taken four years to accomplish 
this, how long will it take one individual 
company to reach the same production 
figure — much less the “hundreds of thous- 
ands” Mr. Sikorsky referred to? The 
answer is self-evident, at least in negation : 
It will not be achieved soon after the war. 

The situation back of Mr. Sikorsky’s 
statement might be clarified if it is real- 
ized that the automotive industry gener- 
ally builds engines for about a dollar per 
horsepower. Aircraft engines, on the 
other hand, average about ten times this 
amount, although some afford cuts in 
horsepower costs to around $5-$6. When 


we consider that a decent two-to-three- 
place helicopter should have about 200 lip., 
it immediately becomes apparent that the 
engine alone is going to cost as much as 
the average person is planning to pay 
for the whole machine. Mass production 
may come to the rescue later on, but it is 
probable that, for quite a while, aircraft 
engines will continue to be higher priced 

If you proceed further and apply this 
type of analysis to the transmission, the 

mechanisms, the controls, the instruments, 
the landing gear, and the fuselage struc- 
ture itself, you, can appreciate Mr. Sikor- 
sky’s studied reasoning when he said: 
“Manufactured by hundreds of thousands, 
it will cost about as much as a medium- 

What about performance — speed, range, 
and load? Here I always tread cautiously, 
surrounding each statement with carefully 


guarded qualifications. I remember that, 
about 1928, an eminent aeronautical engi- 
neer prepared and published an erudite 
dissertation proving conclusively that an 
airplane weighing more than 30,000 lb. 
could never leave the ground. 

Yet we now see airplanes of twice and 

expect that they eTcee^lOo'tnns" or 
even 500 tons when the economic need 

The fallacy of this 1928 forecast was 

research * and development If it" had 
started bv saying, “On the basis of present 
knowledge . . . , ” it would have been on 
tenable ground. 

In surveying the helicopter’s future, 
that qualifying phrase assumes even 
greater significance. It is apparent that 
striking successes have been achieved to 
date with a most elementary knowledge 
(Turn to page 259) 
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Producer of power plants for such craft as the Boeing Superfortress 
and Lockheed Constellation completes quarter-century of production. 
Striking industrial record includes design and construction of planes 
as well as engines. And jet plants are latest addition to program. 
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Curtiss-W right 
Presents 

Postwar Transport 

Peacetime version of Commando incorporates design improvements 
resulting from world-wide military service; most apparent change 
is re-designed nose giving better anti-icing and improved visibility. 


C urtiss-Wright's first bid for post- 
war transport business was made 
late last month when the company 
presented details of the CW-20E, peace- 
time version of the C-46 Commando. 

Designed, as was its prototype the 
CW-20, for medium-range operations, 
the 20E will be a 36- to 42-passcngcr 
craft powered by two Wright Cyclone 
C18-B2 engines giving it a cruising speed 
of 242 mph. at 10,000 ft. 

tary version entails several basic design 
changes as the result of worldwide opera- 
tional experience, including re-design of 
the nose from contour to near-vertical 
windshield for improved de-icing and 
visibility; all-welded, easily removable 
fuel tanks (see page 134); improved 
flight control ; increased gross weight and 
payload; and more powerful engines giv- 
ing greater speed. 

The new nose, which changes the craft's 
(Turn to page 287) 
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Just how should aircraft parts and accessories be sold? 
Delving into that pertinent question, a successful 
aviation product manufacturing company 
which has its postwar plans complete declares there's — 


A Place for the Distributor 

In Aircraft Accessory Sales 


By ARTHUR S. BROWN, So/e. Mane 


I tribution problems which are per- 

JL haps more critical than any other 
industry has ever encountered. With a 
tremendous production capacity on the 
one hand, and practically no distribution 

anj^case would" be difficult. But ' when*! the 

ditions are added, the total job to be done 
begins to assume mountainous propor- 

The distributor of aircraft accessories 

and important facility in this distribution 
system, provided his operations measure 
up to certain service standards. Just what 
are these requirements? 

First, he must sell merchandise to retail 
outlets. The term “sell" here has a very 
broad connotation, for it includes many 
services to the retail outlet only indirectly 
associated with sales. He must, for ex- 
ample. help the retailer with his business 
organization, accounting practices, etc. 
He must see that the retailer maintains 
an adequate stock to assure good customer 
service. He must assist the retailer to 
obtain a rapid turn-over by suggesting 
display, sales promotion, and advertising 
programs, and by helping him to obtain 
orders through personal effort And. 
finally, he must convince the retailer of 
the quality, usefulness, and profit possibil- 
ities of the merchandise he has in stock. 

This is a continuing job. How can it 
best be accomplished? Let us consider 
each of the requirements listed above. 

To sell merchandise, the distributor's 
salesman must himself be convinced of its 
quality, usefulness, and profit-making pos- 
sibilities to the retailer. This means that 
the distributor should encourage the field 
assistance oi manufacturers' representa- 

meetings conducted by the manufacturer, 
and sales meetings of his own devoted 

Obviously, no one man can remain con- 
tinuously convinced of the merits of 1,000 
or more products. So the distributor must 
segregate the products he handles into 
staple lines which produce profits through 
volume rather than discount spread, and 
also specialties which produce longer 


ger, Scott Aviation Carp. 


profits through discount spread. His 
salesmen should sell the specialty lines, 
opening each sales interview with such 
a specialty product. He should take orders 
for whatever staple items are need only 
after selling the specialty. 

In this way time will be available for 
all products, and greatest results secured. 
Such a distributor’s salesman can well 
be proud of his profession, for he is not 
only serving his customers by selling 
them useful merchandise, but he is also 
acting as their sales manager and busi- 

It is important that the distributor 
keep adequate stock in the retailer's es- 
tablishment. He should remember here 
that what’s sauce for the goose is sauce 
for the gander — by recommending a well- 

rounded stock of salable long-profit mer- 
chandise in a relatively few lines. The 


retailer should be able to rely on the dis- 
tributor's prompt shipments for the staple 
items. Thus the retailer’s money is only 
tied up in long-profit products. 

The distributor’s salesmen should be 
provided with sample accounting forms, 

material to aid the retailer in establishing 
correct business methods. Organized by 
the distributor, such material should be 
collated in a suitable manual so that the 
presentation is attractive and easy to use. 

Finally, the distributor's salesman 
should be a student and teacher of cor- 
rect advertising, display, and sales meth- 
ods— and he should practice what he 
preaches. While many of the distribu- 
tor’s suppliers will provide helpful 
material, the final job is up to the sales- 
man. For example, a wall poster can 

be used as an opportunity for discussion 
of correct location, merits of the product, 
and finally be given a preferred position. 

(Turn to page 302) 
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Four instruments are necessary tor extended Hying in restricted visibility, says Author Smith. 

They are compass-controlled (or "slaved") directional gyro; airspeed indicator; altimeter; and 
graphic-attitude indicator, a still-restricted but already-proven instrument . 

What Kind of Instruments 

For the Personal Plane?* 


By FREDERICK H. SMITH, Sperry Gyroscope Co. 

Utility is a must if real plane markets are to be developed, and 
utility can be achieved only with proper instrumentation. Here 
are "specs" for three types of reasonably priced panels to give 
more hours of flying per dollar of investment. 


T hose of us who arc required to 
view tomorrow's light planes 
realistically are agreed unani- 
mously, I think, on one extremely im- 
portant proposition : That these planes 
must be designed, built, and equipped so 
that the men or women who buy them 
can derive some real utility— aside from 
the fun of flying — from their purchases. 
Ways must be found to afford the 
buyer more hours-per-year of business- 
and pleasure-flying per dollar of invest- 


•Rased on n paper presented before the In- 
stitute of Aeronautical Sciences National bight 




ment in his light plane. If this is not 
done we will have turned our enthusiasts 
into dissatisfied customers, and custom- 
ers who arc dissatisfied are just as deadly 
to the aircraft business as to any other. 

We must make the light plane not only 
a convenience, but a necessity; we must 
make it so handy, so dependable, and so 
easily available in terms of everyday 
transportation that people will look for- 
ward to its regular use. The light plane 
must become a utility. 

We who manufacture instruments are 
not directly concerned with the problems 
of moderate hangar-rent, low cost spare 


parts, or the numbers and accessibility of 
airports. The question of adequate air- 
worthy maintenance for the customer’s 
airplane is not one of immediate concern, 
either, though all of these items are cer- 
tainly vital to every one who has a com- 
mercial stake in the welfare of the light 
plane industry. These are problems that 
must be solved in a-very sensible manner, 
again in the name of convenience and 

To be realistic about instrumentation 
for the light plane, however, is '“right up 
our alley”. We know that the airman 
who flies in Florida, New Mexico, and 
Arizona needs but few instruments in 
his plane to get real utility from it, be- 
cause his weather is almost perpetually 
contact. We also know that the fellow 
who lives on Cape Cod, Long Island, or 
in Cleveland or Chicago will at least 
require the basic instruments so that he’ll 
know his speed, altitude, and direction— 


t X , X member . 


if he’s to get the useful flying time from 
his plane that he has paid for and is 
entitled to receive. The man who flies 
out of Pittsburgh or Birmingham can 
make up his mind at the outset to buy 
a complete set of instruments if he ever 
wants to see the sun. We also expect to 
get some regular customers in Newark 
and Philadelphia, too. 

It is a fact that, in most sections of the 
United States, the number of flying days 
available to the light plane owner ap- 
pears to be almost directly in proportion 
to the amount of flight instrumentation in- 
stalled in his aircraft. For example, 
weather averages over a period of years 
show that each year in New England 
one can expect about 180 days of weather 
that could be classed as contact. 96 days 
wherein visibility is restricted, and the 
remainder definitely doubtful so far as 
itinerant flying is concerned. 

Now if a man owns a plane equipped 
only for contact flight he has but half the 
year in which to use his airplane. If he 
wants to fly during the 30 percent of the 
year when his weather is neither contact 
or doubtful, it requires, strangely enough, 
just about an additional 30 percent invest- 
ment in flight instruments and radio 
equipment for him to do so safely and 
legally. 

This rough percentage-of-investment 
formula, used loosely here, does not apply 
when the aircraft is heavy, but it does 
apply to the light plane. It is, then, safe 
to say this: In- light planes, the per- 
centage of added utility afforded by flight 
instrumentation will increase almost ex- 
actly as the cost of this instrumentation, 
computed as a percentage of the list 
price of the un-instrumented airplane. 

In making this statement, it is not con- 
templated that the average light plane 
pilot will care to fly instrument weather 
as it is presently known and classified in 
Civil Aeronautics Regulations. The in- 
struments provided will be capable of 
doing the job if the airman concerned is 
qualified to use them lor extended, true 
instrument flight ; but their real purpose, 
defined in terms of light plane utility, 
would be to allow the safe and legal use 
of the light plane when local smoke, haze, 
etc., restrict visibility locally. (In this 
connection it is felt that the Civil Aero- 
nautics Board should include another 
flight-classification in its rules, covering 
such weather conditions ; it could be 
called Extended Contact Flight or 
“XCFR".) 

The added utility a light plane pilot 
(Turn to page 305) 


seen by author, each requiring different 
instruments. "Cavu" plane — tomorrow's 
Model T — will need only airspeed, alti- 
meter, and compass, in addition to engine 

cratt, with wider range, should have air- 

titude indicator, as portrayed in center. 
Third type, or "heavy," should have all 

pilot equipped with "slaved" directional 
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To meet the need of air- 
craft engineers for an anti-friction bearing — lighter 
in weight — of compact design — with maximum 
radial and thrust load carrying capacity — Timken 
engineers have developed a new series of tapered 
roller bearings. 


Already, these bearings have contributed to the fine 
performance of Sikorsky helicopters . . . while giving 
them all the other advantages of Timken Bearing 
design for aircraft applications: assured smoothness 
of operation . . . ease of handling . . . power conserva- 
tion and endurance . . . economical maintenance. 


Consult us on your requirements. We will be glad 


* A Sikorsky XR-4 hovering motionless over East 
Hartford, Connecticut. This first helicopter to 
be delivered to the Army Air Forces is equipped 
with six Timken Bearings in the Main Rotor 
Blade, two in the Tail Rotor Gear Box, and 
six in the wheels. 


to make recommendations. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 

TIMKEN 

tapered Toller bearings 
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BASIC DRIVES FOR HELICOPTERS 


By JOSEPH S. PECKER, Chairman o t the Board, RotaWiaqs, Inc. 

Presented here is a simple and effective introduction to the timely 
subject of helicopters. Beginning with the roadable autogiro — the 
transitional design between automobile and 'copter — the various 
arrangements and functions of basic transmission units in single- 
rotor, bi-axial, and co-axial rotor craft are clearly analyzed.* 


I cal elements of a helicopter — the 

JL transmissions, hubs, swashplate, 
anti-torque propeller, and control, it is 
necessary to become familiar with the 
maneuvers and flight characteristics of the 
craft and understand the need to reduce 

iacilitate handling by a non-expert pilot. 

The mechanism of the present-day heli- 
copter closely resembles the mechanical 
arrangement in an automobile. Compara- 
tively, the outstanding variations in the 
mechanism of a helicopter are simply to 
attain maneuverability essential to a fly- 
ing machine. 

In connection with the discussion of the 
various mechanical apparatus, it would be 
well to list various end results required 
in the operation of a helicopter : 



ting this power it must pass through (a) 
a ctotch for accelerating the rotor from 
rest, and (b) a gear speed reduction unit. 

2. Some of the power must also be 
directed to the anti-torque propeller or 

control. 

3. Mechanism must be provided for con- 


trol of vertical flight both in raising and 
lowering the craft as well as for control 
in forward, sidewise, and rearward flight. 

Fig. 1 shows the general arrangement 
of a type of helicopter incorporating a 
single rotor and an anti-torque propeller. 
An examination of the transmission ele- 
ments indicates an arrangement very simi- 
lar to that of an automobile, as shown in 
Fig. 2. The transitional design between 
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the elements of automobile and helicopter 
is illustrated in Fig. 3, which represents 
the first model roadable autogiro designed 
in 1935 by Agnew E. Larsen for the 
Autogiro Co. of America. 

In the helicopter elements shown in 
Fig. 1, (A) is the power plant, (B) the 
transmission, including the clutch, (C) the 
vertical drive shaft to the rotor, (D) the 
drive to the anti-torque propeller, (E) the 
cooling fan, (F) the hub, and (G) the 
swashplate for the pitch control of the 

Many forms of helicopters have been 
built and tested, but the three most 
popularly known today, arc : 

1. A single-rotor type with single anti- 
torque propeller (as built by Sikorsky, 


Young (Bell), Piasecki, Higgins, and 

2. The bi-axial type, laterally disposed 
(Focke, Breguet, Pateras-Pescara, Perry, 
Crockcr-Hewctt, and Platt-LePage). 

3. The co-axial type ( De Bothezat, and 
Hiller). 

These helicopters are diagrammatically 
illustrated in Figs. 4, 5. and 6. Fig. 7 
shows a bi-axial type with rotors longi- 
tudinally disposed. It will be noted that 
in the bi-axial and co-axial types, the anti- 
torque propeller is eliminated. 

We will first consider the single-rotor 
type (Fig. 4) and analyze the required 
functions of the various elements of the 
transmission. The same considerations 
would be applicable to the other types. 


with slight variations discussed later. 

Speed Reduction 

Roto designs vary in diameter, chord, 
pitch, etc., for specific sizes and weights 
of helicopters. For purposes of this discus- 
sion, we may assume an average rotor 
speed of approximately 200 rpm. and a 
nominal engine speed of 2,000 rpm. It is 
evident, then, that a speed reduction gear 
must be provided having a ratio of ap- 
proximately 10:1. 

Starting Clutch 

A familiar application of a clutch is in 
acceleration of an automobile from rest 
to a required speed. An experienced 
operator balances acceleration of engine 


Sikorsky XR-S, like Bell helicopter, is also representative of 
single-rotor craft ( diagrammatically shown in Fig. 4). 
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speed against operation of the clutch 
pedal to obtain smooth pickup. This is 
done by “feel”. 

Actually, the operator learns to balance 
the required torque in accelerating the 
load by gaging the amount of clutch pick- 
up and engine speed. This method has 
been utilized for many years in accelerat- 
ing autogiros. Later it was found desir- 
able to bring the engine up to prescribed 
speed and apply pressure on the clutch 
plates through a timing device which 
would accelerate a 35-ft. rotor in approxi- 
mately 20 to 90 sec. This resulted in 
smooth, safe rotor acceleration. 

Following, again, the analogy of an 
automobile, we find several gear speed 
changes to facilitate acceleration from 
zero to cruising speed. In a helicopter, 
variable speed reduction ratios have as 
yet not been adopted. Attempts have been 
made to secure a device for acceleration 
of the rotor system from zero to maxi- 
mum speed through a simple automatic 
device. It may well be that pioneering 
in helicopters will provide the gearless 
transmission so desired in the automotive 
industry. 

To appreciate the problems attendant 
with a clutch or starting mechanism to 
meet the characteristics involved in start- 
ing a helicopter rotor, the following re- 
quirements are listed: 

1. It should be possible to rev the 
engine freely without engaging the drive 
to the rotor. 

2. Power must be applied gradually and 
uniformly by limiting the torque, either 
through variable ratio transmission, step 
ratios, friction clutches, or a combination 
of all. 

3. The semi-flexible structure of the 
helicopter body framework and the rotor, 
including the mechanism by which the 
rotor blades are attached to the hub, must 
not be unduly strained. 

4. Safety means must be provided to 
reduce any tendency toward over-throt- 
tling or (when the rotor is at speed) 



Fig. 2. Typical arrangement of automobile units, showing relative positions of engine, 

position and comparing it with helicopter illustrated in Fig. 1, similarity of mechanical 
drives is apparent. 
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Fig. 4. Three-view illustration o I single-rotor helicopter with anti- 
torque propeller , typical of Sikorsky, Young (Bell), Piasecki, Kaiser, 
and Higgins designs . 


Fig. S. Bi-axial type helicopter with rotors laterally disposed, as 
built by Focke in Germany and Platt-LePage in United States, is 
shown here in three view aspect. 






under-throttling, without fear of stalling 
the engine. 

To accomplish the foregoing, three basic 
elements have been found indispensable: 

1. An over-sized friction clutch, whether 
disk or centrifugal type. 

2. A gear reduction unit of approxi- 
mately 10:1 ratio. 

3. A freewheeling device or over-run- 
ning clutch to permit autogyration or 
over-running of the rotor (turning faster 
than the speed at which it is driven). 

Many and varied methods are being 
utilized to meet these requirements and 
some of the more practical will be dis- 

Freewheeling 

If an automobile engine stalls because of 
poor acceleration, the automobile remains 
stalled. But in a helicopter, if engine 
stalling occurs after the rotor has de- 


veloped some speed, the kinetic energy of 
the rotor would tend to drive the engine, 
which is undesirable. To overcome this, 
a freewheeling unit is introduced in the 

With the introduction of a freewheeling 
device, should the engine fail or stall while 
in flight, it is then possible for the rotor 
to autogyrate. This means that as the 
craft descends vertically the upward thrust 
of the air against the rotor blades causes 
the rotor to revolve freely, similar to the 
action of an autogiro, thus permitting the 
helicopter to land at a safe vertical speed 
(assuming that the blades have auto-ro- 
tational means set either by the pilot, or 
automatically, to a rotational angle). 

Another function of freewheeling is the 
ability of the rotor to continue spinning, 
should the engine be throttled, purposely 
or inadvertantly, below the gear speed 
ratio of the transmission. The introduc- 
tion of freewheeling also prevents the 
engine from acting as a brake on the 


rotor, so insuring safety of the helicopter. 

Anti-Torque 

A drive must be provided to the anti- 
torque propeller and the latter must be 
geared to and operated with the main 
rotor at all times. The stability and 
maneuverability of the helicopter is de- 
pendent on the synchronization of both 
rotors. This is true whether the heli- 
copter is in flight under power, or whether 
the engine is stalled and the helicopter is 
being landed under autogyration. 

Relative Arrangement of Transmission 
Elements 

The arrangement of the clutch, speed 
reduction unit, freewheeling unit, and 
gear drive to the anti-torque propeller, and 
the position of the engine may be varied 
at the discretion of the designer. Some 
fundamental principles, however, must be 
considered and adhered to. Figs. 8, 9, and 





Fig. 6. Co-axial type helicopter as constructed by De Botheiat, and Fig. 7. Bi-axial type craft shown here has rotors longitudinally dis- 
by Hiller. Anti-torque propeller is eliminated. posed, in contrast with rotors shown in Fig. S. 
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Fig. 8. One form of transmission tor 
freewheeling unit between clutch a 
(Swashplate is not shown.) 


Fig. 9. Transmission arrangement depicted here h 
unit interposed between clutch and freewheeling un 
torque propeller is geared directly to rotor. 




torque propeller drive is between freewheeling unit and clutch. 
Arrangement is not considered practical. 
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10 show three arrangements wherein the 
engine is mounted so that the crankshaft 
is parallel and concentric to the rotor 
drive shaft. This puts all of the me- 
chanical units on the centerline of power 
drives and provides a unique, compact 
arrangement of the various elements. 

In Fig. 8, it will be noted that the en- 
gine is located in the lower part of the 
fuselage. Next comes the 
fan for cooling the engine, 
followed by the clutch, then 
the freewheeling unit, a pair 
of bevel gears to provide a 
drive to the anti-torque pro- 
peller, and finally the gear 
reducer. 

This arrangement has sev- 
eral advantages and disad- 
vantages. It will be noted 
that the freewheeling unit 
and the clutch are located on 
the high-speed shaft. This 
is good design and reduces 
the weight of the parts. 

It is also to be noted that 
in event of reduction gear 
failure, the anti-torque pro- 
peller and the rotor arc still 
geared together, although the 
rotor system freewheels be- 
tween the bevel gear drive 
and the clutch. The ob- 
jectionable feature of this 
arrangement is that the rotor 
must drive the anti-torque 
propeller through the speed 
reducer during the autogyra- 
tion. If stalling of the engine 
is caused by jamming of a 
broken gear reducer, the 
rotor system would cither be 
slowed down. or. if there 
were enough kinetic energy 
the gear reducer would be 
ripped apart, causing discon- 
nection between the rotor 
and anti-torque propeller. 

Obviously, then, an ar- 
rangement as shown in Fig. 


ould tie together the rotor and the 
-torque propeller, and should the 
lie stall, freewheeling would be possi- 
ble between the gear reducer and the 
drive to the anti-torque propeller. 

The objectionable feature to this ar- 
rangement is that the freewheeling unit 
must be mounted on the slow-speed shaft 
and hence will be somewhat heavier in 



the design characteristics which result. 

The same objectionable features apply 
to the positioning of the anti-torque pro- 
peller drive; namely, that it is on a 
slow speed shaft, gears would be larger, 
and, also, the reduction would require a 
fairly high ratio of miter gears. 

Fig. 10 shows still another arrangement 
for locating the freewheeling unit. Here, 
the freewheeling unit, clutch, and bevel 
gear drive to the anti-torque propeller 
arc all located on the high-speed shaft, an 
ideal arrangement from point of view 
of reduction in weight. In event of engine 
failure, the rotor will drive the anti- 
torque propeller through the speed re- 
ducer, and furthermore it will spin the 
clutch unit at maximum speed. It is con- 
sidered that the flywheel effect of the 
clutch rotating at high speed, would have 
a beneficial effect rather than a tendency 
to dissipate the energy in the rotor. 

Fig. 11 shows an arrangement in which 
the engine is located with the crankshaft 
in a horizontal position, which may be 
termed standard or conventional. As the 
rotor drive shaft is, of necessity, disposed 
on the vertical axis, it is apparent that the 
power to the rotor must be transmitted 
at right angles through some form of 
bevel or miter gears. This would intro- 
duce another pair of bevel gears of heavy 
load in addition to the mechanism pre- 
viously described, but, since the anti- 
torque propeller drive is also 
horizontally disposed, it may 
be driven directly from the 
engine by interlocking with 
the horizontal shaft. 

Here again the relative 
positions of the freewheeling 
unit, clutch, and the speed 
reduction unit are a matter 
of design. 

Fig. 12 shows an arrange- 
ment of two engines with 
crankshafts horizontally dis- 
posed. This illustrates a 
means of imparting com- 
bined power of two engines 
to the rotor and whereby one 
engine may continue to drive 
if the other fails. The free- 
wheeling unit is located be- 
tween the engine and the 
other transmission units. 

In Fig. 13 we have the 
driving mechanism from a 
single engine to bi-axial 
rotors. It will be noted that 
in this arrangement the ele- 
ments previously described 
are utilized. A variation of 
this arrangement may be had 
by rearranging the engine 
and utilizing individual 
drives to the rotors (Fig. 
14). 

- Examination of Fig. 13 
will show that the rotors 
turn in opposite directions 
in order to counteract the 
torque. Furthermore, in 
event of engine failure, the 
one freewheeling unit allows 
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both rotors to turn in synchronization. 
One speed reduction unit and one friction 
clutch are used for both rotors. Figs. 13 
and 14 are basic in principle, for bi-axial 
drive. Variations in detail design arc 
many, and may be applied by a rearrange- 
ment of the several elements previously 
described. 

Fig. 15 illustrates a typical arrangement 
for driving co-axial rotors. Obviously, 
the engine could be located either on the 
forward side of the craft, as shown, or 
could be disposed with the crankshaft ver- 
tical as illustrated in other arrangements. 
The freewheeling unit and the clutch may 
be arranged as shown, or in reverse 
positions. 

Anti-Torque Drive 

The drive to the anti-torque propeller 
and its mechanism is illustrated in Fig. 16. 
The drive shaft may be made up of a 
number of sections as shown in Fig. 1, 
and where the angle becomes acute, a 
pair of l>evel gears is introduced as at 
(A), Fig. 16. Fastened to the end of the 
airframe is a housing (B) in which 
rotates an axle (C), driven by a pair of 
bevel or miter gears (D). The blades 
are fastened to the end of axle (C) at 
hinge centers (E), and pitch is changed 
through the rod (F) and links (G) by 


means of the threaded cable wheel (H), 
operated by the cable (J) leading to the 
cockpit of the ship. 

A study of this arrangement will indi- 
cate that the operation of the cables (J) 
will turn wheel (H) which is threaded 
movably on housing (B) and will move 
shaft (F) horizontally. Links (G) and 
(Gi) will cause the blades to change pitch. 
The same arrangement would be appli- 
cable if three anti-torque propeller blades 

Swashplate 

Referring again to Fig. 1, we note an 
arrangement (G) located close to the 
rotor system and commonly referred to as 
the swashplate (space cam or feathering 
control mechanism), more fully illus- 
trated in Fig. 17. To understand the 
purpose of the swashplate, it would be well 
to discuss basic principles both in vertical 
and directional flight, as exemplified by 
such helicopters as built by Sikorsky, 
Young (Bell), Piasecki, RotaWings, and 

In vertical flight, upward or downward, 
a helicopter is dependent upon change of 
pitch (angle of attack) of the blades 
(lifting screw). In vertical flight, each 
blade supports an equal amount of load; 
therefore, a uniform increase or decrease 


in the blade angle or pitch will govern 
the amount of lift, and hence, the up and 
down travel of the craft. The speed 
or rate of lift change is naturally de- 
pendent on proper throttling or regulation 
of the engine speed. 

Referring to Figs. 17 and 18, a pull of 
the rod (A) in the direction indicated 
would move sleeve (B) vertically in the 
direction shown at (C), and vertical rods 
(D) fastened to levers (D.), (Da), and 
(Dj) would also move vertically and 
cause turning of all three blades on their 
span axes for pitch change in the same 
direction. 

By reversing the push on rod (A), a 
variation in pitch can be subtracted from 
all three blades simultaneously. The 
range of angles, in which the blades 
operate with aerodynamic efficiency, are 
quite small, and therefore a great move- 
ment is not necessary. 

For directional flight a new set of con- 
ditions occur. In horizontal flight the 
actual or virtual plane of the rotor is 
tipped in the direction of desired flight. 
When tipped forward, the advancing blade 
will travel faster, in relation to the air, 
by the added speed of the craft and, 
conversely, the retreating blade will have 
a diminished speed in relation to the 
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f/'g. 17. Elevation and plan views of typical swash- 



Hence it is necessary to change the 
angle of attack of the advancing blade 
by diminishing the pitch, and that of the 
retreating blade by increasing the pitch, 
in order to obtain a balanced resultant lift 
on all blades. Such changes in the rela- 
tive angle of attack (pitch) of the blade 
in the complete cycle around the rotor is 
termed feathering. 

Feathering action is obtained by tilting 
the angular position of the swashplate as 
shown in Fig. 19. The degree of angular 
adjustment of the blades will determine 
the speed of the craft, and the direction 
of tilting will determine the direction of 
flight. Tilting of the swashplate is ob- 
tained through linkages connecting with 
arms (E) and (F), as shown in Figs. 17 
and 19, through rods (G). 

It is possible, at the discretion of the 
pilot, to tilt the swashplate to a desired 
angular position for feathering and at the 
same time cause a simultaneous increase 
or decrease of pitch in all of the blades. 

It will be observed in Fig. 17 that the 
swashplate is slideably mounted on a 
spline on the rotor hub axle (H). The 
spider assembly ( J) with three extend- 
ing arms (JO. (JO, and (JO is mounted 
on a gimbal ring (K). permitting uni- 
versal tilting about longitudinal and lat- 
eral axes. The tilting is imparted to the 
spider through an outer ring (L) held 
against rotation by means of plate (P), 
and actuated as previously described. 

Fig. 20 is a perspective which illus- 
trates the arrangement of the various ele- 
ments making up the complete swashplate 
control for feathering. 

Summary 

We have discussed, in an elementary 
manner, the powerplant method of trans- 
mitting power, the anti-torque propeller 
mechanism, the swashplate. and the 
method for controlling pitch and feather- 
ing of the rotor blades. 

Summarizing, it is apparent that sound 
engineering must be directed toward the 
attainment of: (1) An efficient drive. (2) 
minimum weight of parts, (3) rigidity in 
mounting to insure full life of bearings. 
(4) reduction of transmission noises. (S) 
proper cooling of engine and transmission. 
(6) ease of assembly, operation, and 
maintenance, and (7) safety of the heli- 
copter in all conditions of flight. 

Experience has indicated the desirability 
of a transmission arrangement whereby 
the various elements may be removed inde- 
pendently of each other. For example, a 
transmission including the gear reducer, 
clutch, and freewheeling unit, could be 
built for removal as an integral unit, as 
shown in Fig. 1. The engine could also 
be removed as a separate unit. Likewise, 
the hub and the rotor system could be 
independently removable. 

The engine transmission unit and the 
hub could be interconnected with uni- 
versal joints to obviate the need of 
assembling the units in perfect alignment. 
This would also provide smooth operation, 
should the airframe tend to flex under 
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BETTER FUEL TANKS 
MADE FASTER 


Difficulties in long-seam welding of tanks give way before C-W's 
combination of ingenious jig and Heliarc process. Resultant joint 
is smooth and stronger than tank skin, and wide peacetime use is 
foreseen for this fast mass-production welding method. 


T he doctor had made that wing- 
tank order quite clear : The huge 
cargo transports must have tanks, 
specifically engineered to withstand the 
full stress and strain and vibration created 
by engines of thousands of horsepower — 
tanks that wouldn’t leak at the scams no 
matter what tortures they were subjected 
to in the operation of the aircraft 
The order was for “fuel tanks with no 
seams” — in other words with seams 
stronger than the tanks themselves. 

Expert craftsmen and engineers of the 
welding department of the St Louis Plant 
of Curtiss-Wright’s Airplane Division 
were given the job. They believed an 
adaption of the Heliarc welding process 
would be the answer. 

The baffling problem in long-seam 
welding for mass production had been 
that of obtaining a smooth, steady appli- 
cation of the torch to the seam at an 
exact position above the bead, and at an 
even forward speed. It was almost 
impossible for a freehand welder 
to maintain such constants. Obviously, 
a iorm of mechanical straight-jacket 

After months of study and experiment. 
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Curtiss- Wright perfected a jig to hold 
the tank and to control the two primary 
factors of welding head forward speed 
and position above the seam. 

In this jig was incorporated an over- 
head track from which the welding head 
was suspended in an inverted position, 
swung on wheels, and operated by a small 
motor which powered the forward move- 
ment of the head. Along this track the 
welding head could be moved at any pre- 
determined speed up to several feet a 
minute. 

There were many primary variable ele- 
ments to be taken into consideration and 
solved for mass production welding. Some 
of the more important included speed of 
the welding head, electrode diameter, 
length of arc and distance from bead, di- 
mensions of filler strip, flux condition, 
flow of helium gas around electrode, tem- 
perature of back-up bar and clamps, fit- 
up of materials, and tensions. To corre- 
late these factors required painstaking 
months of tests and study. 

Experiments determined these fixed 
conditions : A forward speed of 1 ft. per 
min.; an amperage setting of from 76 to 
85, depending on the welding machine 
used; and an arc length of A in., the 
electrode riding .048 in. below the top of 
the filler strip which burned down ahead 
of the electrode. The electrode diameter 
was determined at i in. as the ideal size 
for this operation. The filler strip, of the 
same 52S-JH as the base metal to be 
welded, was fixed at .081 in. thick and 

A very light application of flux was 
determined, the solution being painted on 
the weld surface in sufficient amount to 
permit seeping through to the underside 



Seen inspecting sawed slot are E. F. Lahmann (right), general foreman of Curtiss-W right St. 
Louis plant welding department, and I. C. Young, assistant general foreman. Note damp bars 
which hold together two side sections of tank for welding, and welding torch with helium gas 
nozzle above electrtzde. Young points to slot which receives filler strip. 
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width and thickness, giving added strength for entire length oftank. 


Inserting filler strip of base metal alumi - 
num (.081 in. by % in.) into slot between 
two skin sections. Note clamps which hold 
skin sections in position. 


of the filler strip. Alcoa No. 22 (pink 
powder) flux was used. 

The flow of helium gas, breathed 
around the electrode through a surround- 
ing nozzle, was 8 liters per min. No 
regulation of the temperature of the back- 
up bar or clamps was necessary, the heat 
generated in line production proving 
sufficient for that factor. Only a light 
pressure was found necessary for the 
damps and back-up bar against the tank 
skins to be welded. 

Two 10-ft. skin sections making up the 
side walls of the tank are positioned and 
damped in the jig. A circular saw, 
which travels on the same overhead trol- 
ley as the welding head, moves the length 
of the tank, cutting a slot .081 in. wide 
where the two sections come together. 
This sawed groove automatically "justi- 
fies" the two sections, holding them 
clamped in position .081 in. apart, the 
exact dimension of the filler strip. The 
filler strip is then placed in this opening, 
extending .048 in. into the groove in the 
back-up bar— the same distance it pro- 
trudes above the base metal on top. 

The welding head is then moved to the 
end of the tank, a light application of 
flux is made, and the power applied. The 
welding head moves the electrodes along 
the bead, the welder maintaining the elec- 
trode at the predetermined distance above 
the bead by a handwheel adjustor. Vari- 
ation from side-to-side is also controlled 
(by means of another handwheel adjust- 

The weld for the 10-ft. sections re- 
quires approximately 10 min. for each 
side — 1 ft. per min. being the forward 
speed of the welding head. 

Reversing the tank in the jig to weld 
the other side requires but a few seconds. 
The sawing of the slot is repeated, the 
slot and general weld surface is cleaned 
by a power brush and compressed air 
hose, the filler strip is inserted, the flux 
is applied, and the job is again ready for 
the welder, the entire preparation re- 
quiring less than S min. 

The second side weld completed, the 
tank is then ready for insertion of the in- 
terior baffles, the tank filler cap assembly, 
drain cocks, etc,, before the end sections 
are welded by freehand method. 

The long-seam Heliarc weld is a 
smooth, bright bead, approximately 25 
percent thicker than the tank skin itself. 
Loss of an approximate 10 percent hard- 
ness in the welding is offset by a gain in 
tensile strength in ratio to the added 
thickness of the welded seam. 

The operation of the Heliarc welding 
method with the jig setup is simple, fast, 
and economical, and foreseen is a wide 
peacetime adaption in the manufacture of 
aluminum alloy products. 

Further developments with the process 
are under way in Curtiss-Wright's St. 
Louis plant welding department labora- 
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Analysis of Continuous Beams 
Having Variable Moments of Inertia 


T he usual form of the equation ex- 
pressing the theorem of three mo- 
ments is based on the assumption 
that the moment of of inertia of the con- 
tinuous beam is constant within each span, 
though it may vary from span to span. 
There arc occasions in the design of air- 
craft structures when it becomes necessary 
to analyze a continuous beam whose mo- 
ment of inertia varies within each span. 
A procedure frequently used in such 
cases is to compute the arithmetic mean 
of the end moments of inertia in each 
span and then to analyze a substitute beam 
with constant moments of inertia equal to 

It is evident that such procedure gives 
approximate results, and the percent of 
error introduced is both unknown and un- 
predictable by inspection, sometimes being 
well over 20 percent. It is, of course, 
evident that no analysis can be more ac- 
curate than the basic assumption of 
loading characteristics and safe allowable 
stresses, but it would appear logical and 
reasonable to strive to eliminate, where 
practicable, intermediate approximations 
which are sources of error, since these 
will not necessarily neutralize each other 
but may accumulate to decrease the ap- 
parent margin of safety. 

In line with this premise, the equation 
of the theorem of three moments has been 
modified to make it applicable to a beam 
whose moment of inertia is variable and. 
in its generalized form, it can be used 
to analyze any continuous beam, once the 
proper continuous-beam factors have been 
determined. 

If the moment of inertia / in a given 
span can be expressed as a continuous 
equation, it is mathematically possible to 
obtain precise equations which will de- 
termine the values of the modifying co- 
efficients. However, such equations be- 
come too cumbersome for practical use in 
essentially all cases but one — namely, 
where the equation for I is of the form : 
y=(ax + b)‘. 

In all other cases it is much easier, and 
sufficiently accurate, to determine the co- 
efficients by mechanical integration rather 
than by mathematical integration. 

Fortunately, however, in aircraft struc- 
tures the majority of beams with variable 
moments of inertia fall into the type of 
beam whose flanges are constant, whose 
depth tapers in a straight line, and whose 
web is very thin, with a negligible moment 
of inertia. Consequently the equation for 
I assumes the form: y=(a.r + b)-, as 
previously mentioned. 

A comparison of the conventional (con- 
stant I) and general (varying I) forms 
of the theorem of three moments will 


By DONALD A. DuPLANTIER, Chief of Structures. 

Nashville Div.. Consolidated-Vultee Aircraft Corp. 

Presenting a comparison of the conventional (constant I) and 
general (varying I) forms of the theorem of three moments for 
the more unusual conditions of beam loading. 


now be presented for the more usual con- 
ditions of loading. The modulus of elas- 
ticity E is assumed constant, throughout 
The terminology used will be as follows : 
A. B, C,==Three adjacent beam sup- 
ports in sequence, left to right 
M, ; M b ; M,=Bcam moments at A. B, 
C. 

/„=Moments of inertia of beam 
at A, B, C, when I is varying. 

L , ; L,=Lengths of spans 1 and 2. 
A; /,=Moments of inertia of beam in 
spans 1 and 2 (constant I). 
o=L,/£ r 

8=1 Jl, or /,//„ whichever applies. 
Case 1 : Uniformly Distributed Load 
(Fig. 1). 

Case 1(a) : Constant /. 

„ W _WM 

w^'-ior is (1) 

or: aMa + 2 (a + 0)Ms + 8Mc = 

- j (Wscf + IT, 9) (la) 


Case 1(b) : Varying I. 

/C.LA _ CiflUr C, IV-tr 
+ W. ) I. Ic 

OT.aCJJ. -t- (aCb + OC’bjMb + 0C.M, = 
- L,(C,W,a‘ + CsW,8) 


- (2) 

= (2a) 


It is evident, by inspection, that Eq. 
(1) and (2), or (la) and (2a), are in 
identical form and the modifying continu- 
ous-beam factors Cm : Cb ; C»: C, ; C, ; 
and Cs in Eq. (2) assume the values of 
1/6, 1/3, 1/3, 1/6, 1/24, and 1/24. respect- 
ively, when applied to a beam oi constant 
/ (constant within each span). 

It is also evident that the left hand 
side of each equation depends only on 
the elastic qualities of the beam and will 
be the same for any type of loading, 
whereas the right hand side must change 
with the loading. Therefore, to avoid 
repetition, in subsequent equations the left 
hand side will be designated by LHS(l). 
LHS(la), LHS(2), LHS(2a), as the 

Case 2: Uniformly Varying Load- 


varying uniformly from zero at outer 
support to a maximum at inner support 
(Fig- 2)- 

Case 2 (a) : Constant I : 

W n--l(™ + ”%£) M 

or: LHS (la)- - (IFV 4- W',8) (3a) 



Fig. 1. Diagrammatic representation of 
uniformly distributed load. 



Fig. 2. Uniformly varying load — from 
zero ot outer support to manimum at 



inner support. 



concentrated loads. 


‘ fe.4 3 ? 

Fig. 5. Yielding supports showing de- 
flection at A and C with respect to B. 
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Suspension Mount 
Controls Instrument Vibration 


New principle smothers instrument-damaging impulses by break- 
ing them up, then neutralizing each part in turn — an effective 
engineering application of the "divide and conquer" axiom. 


Y/ service life and weight of aircraft 

’ instruments, can now be controlled. 

If there were no vibration to be con- 
tended with, design and upkeep of air- 
craft instruments and radio would be 
much simplified and their life prolonged 
far beyond that which is now considered 
normal. 

Unfortunately, however, perfect bal- 
ancing of moving engine parts and pro- 
pellers is not possible, although engi- 
neers have accomplished remarkable feats 
in minimizing vibration in these high- 

Since vibration cannot be completely 
eliminated, the designer has to make a 
choice between short instrument life or 
extremely heavy construction, neither of 
which is desirable in an airplane where 


light weight and reliability are not only 
requisite but are considered to be abso- 
lutely essential. 

The solution to the problem, since 
vibration cannot be eliminated, is to 
prevent this destructive motion from 
reaching the instrument, without adding 
to the total weight of the equipment any 
more than is absolutely necessary. The 
Robinson suspension mount, here de- 
scribed, has been designed to absorb 90 
percent or more of all engine and pro- 
peller vibration by means of a radically 
new arrangement of simple components. 

Because each unit is designed to suit 
the weight and vibration conditions pecu- 
liar to individual installations, only a 
general description of the principles of 
this device can be given. 

When a mass such as an • instrument 



Fig. 1. Suspension principle of Robin ton 
mount. X'X and Y-Y ore instrument axes. 
P-F and S-S ore primary and secondary 
cushions. Each set of pads absorbs vibration 

panel is supported at, or near, the corners, 
it has been found that the peculiar type of 
oscillating vibration present in aircraft 
will cither be transmitted in full or ampli- 




tied, to the detriment of the instruments. 
The corner mounts, being at a maximum 
distance from the neutral axis of the air- 
plane, receive this oscillating vibration 
in a maximum amount. It has been 


shown also that longitudinal, lateral, and 
vertical vibration are present in the air- 
plane structure in equal or variable 
amounts, and many shock units cannot 
absorb this multi-directional motion. 


A Robinson suspension carries the en- 
tire weight of the panel from a point at, 
or near, the gravity axis of the airplane 
and panel, utilizing one set of cushions 
disposed about the fore and aft axes 
and another independent set disposed 
about the lateral axis, thus absorbing 
oscillations with negligible transmission 
to the panel. 

The dual floating construction used is 
capable at the same time of absorbing all 
multi-directional impulses. The obvious 
answer is that several pads, in scries, each 
with a specific part of the absorption to 
perform, should be provided, instead of 
one alone. It is the old story of several 
specialists being better than a jack-of- 
all-trades. 

Fig. 1. offers a diagrammatic sketch of 
the principle involved. The instrument in 
center is supported on its axis Y-Y by two 
sponge rubber blocks ■S'-S. These blocks 
and their frame are in turn supported at 
the other axis of the instrument by other 
sponge rubber blocks P-P attached to the 
base of the unit. 

Action in absorbing oscillating vibra- 
tion is as follows : Initial impulses are 
partly neutralized by the primary cush- 
ions P which deaden motion about axis 
Y-Y but have little influence on motion 
about axis X-X. Motion about X-X is 
transmitted to cushions 5-5' which, as 
they have only one motion to absorb, 
can he made sufficiently lively to do this 
efficiently, as was also the case with cush- 
ions P-P. 

Consequence is that all oscillating vi- 
bration about any axis is neutralized by 
sets of cushions placed each ior its 
specific purpose. The position of the 
cushions at (or closely on each side of) 
the center line of gravity of the unit, 
prevents either set from transmitting more 
titan an extremely small percentage of 
torsional vibration. 

The usual amounts transmitted are 
shown in Fig. 2 and 3. Vertical, lateral, 
and longitudinal vibrations are cared for 
(Turn to page 266) 



Fig. 3. Some os Fig, 2 but with vibrations raised to 20 per second. 
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Mass Machining 
Features Buick Shortcuts 

By HERBERT CHASE 


Ever intent on new means to do jobs quicker in less man-hours, 
this company's production men came up with three machines requir- 
ing only 7 operators — to take the place of 36 units and 30 men. 


A Buick expanded its capacity, 
company production men were con- 
stantly finding ways of doing jobs 
faster and witH fewer man-hours per 
piece. This not only has made for econ- 
omy but aided in meeting labor shortages. 

In doing certain operations on Pratt & 
Whitney cylinder heads at Buick, IS dif- 
ferent machines were formerly used, each 
with its own fixture. Heads were shifted 
from fixture to fixture, being clamped and 
unclamped in each. This involved possi- 
ble inaccuracies besides the labor of 
handling. Why not, it was argued, keep 
the heads in single fixtures, shifting them 
automatically? 

Machines already in use did not lend 
themselves to such a setup, but since all 
operations could be done on machines 
having spindles that feed and return auto- 
matically, a maker of such machines was 
consulted. The result was a single Foote- 
Burt machine having 16 spindles arranged 


around a square base along which 18 
duplicate fixtures are shifted automatically 
from station to station until they return 
to the starting point for unloading and 
reloading. 

This machine handles considerably 
greater production than was possible in 
the prior arrangement, at the same time 
effecting an unusual saving in man-power. 
It is operated by three men. The indi- 
vidual heads driving the spindles are sub- 
stantial duplicates and are arranged at an 
angle to the long sides of the oblong base. 
Each head is advanced to a fixed stop hy- 
draulically, but the controls are all electric 
and are concentrated (except for emerg- 
ency stop switches) in a single control 
panel on which pilot lights indicate how 
the respective heads operate. 

One man loads fixtures, taking beads 
from a feeding conveyor at one end of the 
machine. Another, at the same end, un- 
loads the fixtures and puts the machined 


heads on another conveyor. The third 
man watches the machine and stops and 
starts it manually if necessary. 

All fixtures are duplicates and not only 
position the work but carry bushings for 
guiding each of the tools used, thus acting 
as jigs also. Fixtures are advanced by 
reciprocating bars equipped with latches 
which, after moving the fixtures tp the 
next station, return and are ready for 
the next advance. No move occurs until 
all spindles are withdrawn automatically, 
when the tools, they carry have completed 
their cuts. Then all the fixtures are moved 
ahead one station simultaneously. 

Fixtures slide on ways, and they are 
hydraulically locked (after precise locat- 
ing pins are engaged) before the tools 
again advance and make their cuts There 
is a separate feed bar along each side and 
each end of the machine, but no operations 
are performed along the end opposite to 
that at which loading and unloading is 
done. At two stations where the cut made 
is well inside the casting and where a 
tool piloted in the fixture alone might 
run out, a ram, carrying a pilot bushing, 
is advanced inside the casting to engage 
with a reamer pilot and assure the pre- 
cision necessary. 
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How the Hydraulic Fuse 

Promotes Flight Safety 


Functioning with the same efficiency as its electrical counterpart, 
unit isolates leaky hydraulic lines without affecting sound ones. 


%/ systems is largely due to the fact 
’ that when one line is ruptured all 
the hydraulic fluid may be pumped over- 
board before the line can be closed off. 

Now, however, a device has been de- 
veloped by the Aeroquip Corp., Jackson. 
Mich., to correct this condition so that 
only the damaged circuits fail to function. 
Called the Hydrofuse (Fig. 1), its action 
may be compared to that of an electrical 
circuit breaker which shuts off when 
trouble occurs but can be reset when the 
condition is eliminated, thus permitting 
resumption of functioning of the undam- 

Basic principle of the device is very 
simple. Referring to Fig. 2, a check 
valve (a) is inserted in the pressure line 


between the power system and the selector 
valves and serves to prevent flow through 
the line. Displacement cylinder (e) is 
in parallel with check valve (a) so that 
a sample of fluid may be discharged down- 
stream from the check valve even though 
it be closed. When this sample is di- 
rected through a selector valve to an 
operating cylinder, it moves the piston 
in that cylinder, thus displacing fluid from 
the other end. This returning fluid enters 
a small hydraulic cylinder (b) and moves 
its piston (g) before escaping through 
port (c) to the reservoir. The motion of 
piston (g) is transmitted by push rod 
(d) to the check value poppet and lifts 

Now that the check valve is held open, 
fluid can flow through it and continue 


moving the operating cylinder piston. If 
the return line from the operating cylinder 
had been broken the sample would have 
moved the operating cylinder piston a 
small amount but the displaced fluid 
would have run out of the break and 
thus not acted upon piston (g). There- 
fore. the check valve would not have been 
opened and flow of pressure fluid would 
have ceased as soon as the sample was 
used. 

If the pressure line (instead of the re- 
turn line) had been ruptured, the sample 
of fluid would have gone overboard and 
the operating cylinder piston would not 
have been actuated. Since this piston was 
not moved it would not have displaced 
fluid and. consequently, no fluid would 
have acted upon piston (g) to move it and 
thus open the check valve. 

In the conventional constant pressure or 
unhader system, the fuse would be con- 
nected as shown in Fig. 3. The pressure 
fluid must run through the device before 
reaching the selector valves, and return 
fluid must traverse it before reaching the 
reservoir. If all selector valves are 
closed, there can be no fluid flow and the 

If some selector valve, such as (S), be 
opened, fluid pressure will be routed to 
the associated operating cylinder through 
either line (x) or line (y), the other line 
carrying return fluid back to the reser- 
voir through the selector valve, and the 
fuse. 

If either line (x) or (y) is broken the 
fuse will close, but when selector valve 
(S) is returned to the "off" position, 
which isolates the broken line, the fuse 
can be reset and will continue to operate 
normally on circuits controlled by selector 
valves (T). (U). (V), and (W). 

The fuse would be installed in the open 
center system, as shown diagrammatically 
in Fig. 4. Since there is a continuous flow 
through the selector valves in series when 
they are all in “neutral" position, the 
fuse will normally stand in the open posi- 
tion permitting the flow to continue. If 
any selector valve is operated, the series 
passage is .closed and the pressure fluid 
directed to'an operating cylinder. 

Return from this cylinder continues 
through the valve, the return line, the 
iuse, and to the reservoir. Consequently, 
the fuse remains open. If pressure had 
been directed to a circuit containing a 
broken line, the fuse would have closed, 
preventing waste. When the selector 
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fuse after it has shut off. There 
several reasons, such as bleeding air from 
the system, putting the system in opera- 
tion after fusing, over-riding or forcing 
a one-way operation even when the return 
line is ruptured. An example of the latter 
is the case where the landing gear up line 
has failed and the pilot wishes to extend 
the gear even though the volume of fluid 

lost. 

There are three methods for resetting 
the Hydrofusc. Simplest and most de- 
sirable is the manual method when the 
fuse is placed in close proximity to the 
pilot. For this scheme it is only neces- 
sary to provide a cable or other attach- 
ment to the resetting lever (m) so the 
pilot may manually reset the fuse. 

Second type of resetting is accomplished 
by connecting a small jumper line, in 
which a valve is placed, from the press ure- 
in port to the relurn-in port This per- 
mits building up pressure against piston 
(g) which resets the fuse. A solenoid- 
operated valve in the jumper line may be 
desirable, due to the location of the fuse, 
and some limiting device should be used 
to prevent the jumper line valve from 
being held open for too long a time. 

Third type of resetting is arranged by 
placing a jumper line with the valve from 

This jumper line is, in effect, a bypass and 
will permit operation of any operating 
cylinder not having a broken line even 
though the fuse be closed. When the 
operating cylinder moves it will establish 
a return flow which will reset the fuse in 

the case where the return line is broken, 
an amount of fluid equal in volume to the 
operating cylinder displacement may be 
pumped overboard. 

It is necessary that the fuse close 
promptly if the return line should fail 
while it is open. In order to achieve this 
a small amount of leakage must be pro- 
vided past return piston (g). This is on 
the order of 20 cu. in. per min. and the 

return flows. Many hydraulic systems 
contain lap-fltted valves which may have 
slight leakage from the pressure side. If 
the displacement piston were leak-tight it 
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of approximately 8 cu. in. per min. to 
prevent closing at leakages such as might 
be expected due to “B" nut leaks, packing 

desirable condition, since this loss of fluid 

warning'that 'rep'airs should be^ade. ”ut 
it is not critical. 

If either pressure header or return 
header is broken, the fuse will close, 
rendering all circuits inoperative with the 
exception of the brakes, which should be 
connected upstream from the fuse. If 
there were no fuse, the fluid would be 
pumped overboard and no circuits what- 
ever would remain operative. This danger 
may be minimized by making pressure and 
return headers as short as possible and 
installing the fuse with its pressure con- 
nection far upstream and its return con- 
nection far downstream. 


landing gear retraction and the gear is 
of a type which falls by gravity, it is 
necessary to use a run-around or cross- 
flow valve in the landing gear system, and 
it may be desirable to use a filler check 
valve in the down line. This is because 
the weight of the gear will force a return 
fluid flow while it is falling. Then, before 
the pump catches up, there may be a 
period when there is pressure flow with 
no simultaneous return flow, and the fuse 
would close. The above suggests a pos- 
sible means of overcoming this undesir- 

a panacea for 


e kept it 


oubles, I 


d by tl 


if il 


signer, it will prove to be of incalculable 
value in preventing crash landings and 
other accidents and incidents due to the 
failure of undamaged portions of the 
hydraulic systems. 
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Nomographs Facilitate 

Sheet Metal Layout 


By B. MATTSON COMPTON. Aviation Director, City Schools, Ogden, Utah. 

Complete complement of nomographs speeds layout of flat stock 
and minimizes chances for error inherent in alternate solutions 
employing mathematics and trial-and-error method. 


N umerous layout • 

in fabricating sheet metal parts 
from blueprint stage to comple- 
tion. These can be solved by conventional 
mathematics, by trial and error, or by 
nomograph. 

Of the three, nomograph solution has 
proved itself superior under ordinary con- 
ditions. Especially is this true now that 


time clement, in convenience, in chances 
for large errors, and knowledge of mathe- 
matics required between the use of nomo- 
graphs and the use of mathematics alone. 

To solve layout problems by mathe- 
matics requires adequate tables of bend 

0.35 0.40 0.45 0.50 0.55 0.60 0.65 



Inside S.B.= Outside S.B.-2X 


Find X on mold leg chart 


Thickness 


0.010 0020 0.030 0040 0050 0060 0.070 OOBO 0090 0.100 OHO 0.120 0.130 


Fig. 1. Set-hock chart (outside) for sheet metol work. 


allowance, trigonometric functions, and a 
working knowledge of trigonometry and 
algebra, as well as common arithmetic. 
The more calculations that are performed, 
the more chance there is for error. 

By nomograph, layout problems become 
routine, requiring selection of the proper 
formula after which all terms of the 
formula can be immediately taken from 
the nomograph. 

Nomographs have been used for years 
in engineering and technical fields. Most 
satisfactory results are obtained by using 
a transparent straight edge across the 
chart connecting the control conditions — 
then reading the answer where the 
straight edge cuts across the answer line. 

Four charts accompany this article. 
Two of these — set-back chart (Fig. 1) 
and the combination B.A. & S. B. chart 
for 90 deg. (Fig. 2) — are similar to ex- 
isting charts. The mold-leg chart (Fig. 
3) was published earlier, by permission of 
the author, in an ASC manual. As far 
as is known, the bend allowance chart is 
presented for the first time. Practically 
all layout problems associated with sheet 
metal can be readily handled with these 

Most versatile of the four is the mold- 
leg chart, which is so useful in obtaining 
special quantities, such as inside set-back, 
location of bend layout lines, etc. When 
used to solve right triangles, the left scale 
is used for the side adjacent, the right 
scale used for the side opposite, and the 
diagonal line for the angle ; but the values 
on the angle scale must be divided by two. 



Fig. 2. Combination bend-allowance 
and set-back chart tar 90 deg. 
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For very small angles, the side adjacent 
and the hypotenuse are practically equal. 

Exemplary layout problems are: 

1. Developed length and width. It is 
necessary to determine the flat dimen- 
sions of a part in calculating its weight. 
This occurs in the design stage. More 
important to the workman, the flat di- 
mensions must be known to permit cutting 
of stock to such a size that when formed 
the part will conform to the blueprint. 
(An example will follow developing the 
width of the part shown in Fig. 5). 

2. Template layout for the part. Im- 
portant in template layout is determina- 
tion of where to place bend lines, mold 
lines, or other lines depicting the bend. 

3. Template layout for form blocks. 
When it is necessary to form a part over 
a form block, the accuracy of the block 
controls, to a large extent, the accuracy 
of the finished part. 

A form block properly undercut for 
spring-back has its mold point at a posi- 
tion different from the part's inside or out- 
side mold point Since the part is di- 
mensioned to its mold point, the problem 
devolves to that of finding the distance 
from the part’s mold point to the block’s 
mold point (Fig. 6). (An example will 
follow). 

4. Layout line for aligning the part in 
the brake. Often this is left to the man in 
the shop, since different types of brakes 
require a different bend layout line. In 
Quantity runs, the press brake is almost 
always used. For small quantities, and 
in repair shops, the cornice brake or bar 
folder is often used. 

Layout for the bend to be made on the 
press brake is simplest, since the center of 
bend is used (Fig. 7). The center of 
bend, of course, is midway between the 
bend lines or the mold lines. Layout for 
the cornice brake is to allow the nose 
of the brake to be the reference position. 
Fig. 8 depicts the prime relationship of 



the factors. Once this relationship is un- 
derstood, all difficulty of accurate bends 
in the cornice brake should disappear. 

Numerical Examples 

1. Developed width. The first step (re- 
gardless of which method — set-back or 
bend allowance — is selected), is to deter- 
mine all mold point dimensions and 
angles of bend to an accuracy consistent 
with the accuracy required for the flat 
pattern. Generally, it is better that the 
mold point dimensions be to the same side 
of the stock making up the part 
Mold Point Dimensions Angles of Bend 
A = 5/8 = 0.625 A-B = 90 deg. 

B = Hi = 1.500 B-C = To be found 

C = To be found C-D — To be found 

Our example from Fig. 5 shows the 
part dimensions to opposite sides of the 
part in one instance. In practical work 
this often occurs. To make all dimensions 
to the same side of the part, we shall 
obtain the mold point dimensions to the 
inside mold point of corner B-C and solve 
for the other parts to be found. 






It is necessary to know the angle of 
bend in order to determine mold legs. Use 
the mold leg chart or trigonometry to de- 
termine the apparent angle at corner B-C, 
then subtract from this the small angle 
formed by the edge of the metal and the 
diagonal line connecting the lower and 
( Turn to page 3p3) 
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New Method Banishes 

Wire-Stripping Risks 
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PLANT-PRACTICE HIGHLIGHTS 




Toaster Principle Speeds Gluing 

• By employing same direct heating 
methods as employed in an electric 
toaster, Glenn L. Martin Co. states it has 
cut time for gluing wooden ammunition 
boxes from 3 hr. down to IS min. Sides 
are first set singly in an appliance like 
an electric grill, then are assembled into 
finished box in a special device which 
operates like automatic pop-up toaster. 


Part-Holder for Welding 

a Holding of small parts in position for 
welding has been simplified by this swivel 
clamp, developed in Curtiss-Wright St. 
Louis plant. Clamp is mounted on one 
end of shaft which has ball on other end. 
Ball permits easy movement of work in 
any direction. A pressure spring against 
ball prevents clamp from falling when 
screw is loosened. 



Assembled parts are baked in automatic heater resembling pop-up toaster. 
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All live 

DZUS-equipped 


Year after year the Dzus spiral slot fastener, 
keeping pace with the ever more rigid needs 
of the aviation industry, built a reputation as 
the most dependable fastener. Thus, today the 
five top U. S. fighters are all Ozus-equipped! 

Speed is built into every inch of those 
planes— and into the Dzus Fastener too. Only 
a quarter turn— click — this dependable fast- 
ener is open or closed. No protruding parts to 
interfere or offer resistance. Every inspection 
station is quickly accessible. On the ground 
or on carrier deck this saving of time com- 
bined with strong dependable fastening is a 
vital achievement. 
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AVIATION’S MAINTENANCE SECTION 


I t's a big undertaking to maintain the 
finishes on a fleet of 30-ton flying 
boats such as are operated by Ameri- 
can Export Airlines. In no other field of 
transportation, including the operation of 
land planes, do the forces of nature com- 
bine to break down and destroy the tough- 


A Plane Is as Fit 
As Its Finish 


By JOHN BRENNAN and RALPH HALL 

Knowing that corrosion wins a quick victory when that finish isn't 
"right," AEA paint experts made a concentrated study of finish 
factors — and came up with a special technique which eliminates 
need for a priming coat. 


During landings and takeoffs, salt water 
sluices over parts of a flying boat. Spray 
is picked up by the propellers and tossed 

wing floats are almost submerged. A cer- 
pletely drain off, and so, in the process 

The presence of water is trouble enough. . 
but crystalization means double trouble. 

eating its way through the paint and, if 
left unchecked, eventually through the 

The organic-finishing department of an 
airline has the proper materials to work 
with, but the proper application of these 


lion of the surface to hold these materials 
that we at American Export Airlines 
devote more time and study to the surface 
preparation than to any other phase of 
the completed operation. 


Surface Preparafion 

In preparing a surface on one of our 
Sikorsky VS-44 Flying Aces to receive 
and hold tight the organic coating, we 
endeavor to create a surface approxi- 
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mating as closely as possible the state in 
which the aluminum skin left the anodiz- 
ing tanks after processing. 

The amount of coating on the surface of 
any aircraft should be no thicker than is 
necessary to protect completely the metal 
against corrosion. Additional material 
serves no good purpose and many a bad 

We have considerably decreased the 
amount of paint on the surfaces of our 
planes, reduced the corrosion problem, 
and lengthened the life of many parts 
of the aircraft which previously have re- 
quired frequent servicing. 

Battling corrosion — and it is a battle — 
calls for a definite understanding of what 
causes corrosion. If water or moisture 
could be kept from contact with metal, 
corrosion could not take place. The elec- 
trolytic action that induces corrosion takes 
place as soon as water touches unpro- 
tected metal. Where salt is present, the 
action is greatly accelerated. 

The finisher’s problem is to insulate the 
metal from all contact with water. The 
most common process in the aircraft field 
is by anodizing. This consists simply of 
applying a coating of aluminum oxide, 
which is actually a corrosive action. How- 
ever, unlike nature’s method for perform- 
ing a process such as this, the finisher has 
in his control the means for arresting this 
action at a pre-determined point. 

Further organic coatings on the anodic 
surface provide additional insurance and 
also serve the purposes of camouflage in 
war and decoration in peace, but they 
have necessitated a more careful watch 
of the sensitive aluminum hull for cor- 
rosion damage. Also, while on the ground 
or at the dock, the bare anodized surface 
presents a “patch quilt” effect. This is 
due to the fact that control of color in the 


anodizing process is not perfect. The re- 
sult is that large skin areas may have 
no two portions exactly alike. Sometimes 
a protective coating of lanolin and bees- 
wax has been applied over the anodized 
skins. However, this coating material 


has to be removed at servicing and again 
applied. 

It has been our experience that a paint 
coating can meet all requirements for pro- 
tection and durability. But to accomplish 
this the greatest amount of consideration 
and time must be given to surface pre- 



paration. 


Washing 

First mechanical operation in servicing 
one of our planes on arrival at its home 
base is a thorough washing. Hosing isn’t 
adequate. We use a good grade of pre- 
tested soap solution applied to the surface 
by means of a pole gun. Agitation with 
stiff-bristled brushes follows, then a rinse 
with clear water, again with a pole-gun. 

This equipment enables a team of three 
cleaners to wash 60 percent of the aircraft 
surface without the use of ladders, and it 
eliminates the use of rags and the gather- 
ing of lint and threads around rivet heads, 

Particular attention is given to all con- 
trol-surface hinge fittings, fairing places, 
floats and float fittings, and also to that 
portion which is closest to the painter's 
heart— the hull bottom. All surface salt 
deposits are removed by this operation. 

After the floor boards have been re- 
moved, refuse in the bilges is cleaned out 
by a vacuum system, then comes the clean- 
ing procedure used on the exterior of the 
hull, followed by the usual clear water 


Second step is dripping lor dote check of condition of suriace. 
Painter' s hands are coated to protect them from cleaning solution. 


All of these cleaning operations are 
necessary. Constant observation of the 
results of the condensation that takes 
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place in confined areas of all aircraft — 
such as the interior of hull, control sur- 
faces, etc.— disclosed that exterior corro- 
sion is usually the result of an electro- 
lytic action that begins on the interior. 
Many man-hours expended in stripping 
paint from exterior surfaces have been 
saved as a result of our emphasis on 
cleanliness. 

Extruding a compound fillet along all 
skin seams on the entire aircraft helped 
remarkably to lessen the amount of salt 
water settling on the interior of any part 
of our flying boats. For this purpose we 
have found a Neoprene compound very 
satisfactory. 

Interior Surfaces First 

If, after cleaning any localized interior 
surfaces, corrosion is evident, the area is 
stripped of paint, phosphotized with one 
of the standard preparations, touched up 
with zinc chromate primer, and followed 
with a coat of aluminum varnish (AN- 
TT-V-118). 

The electrolytic action on interior sur- 
faces, particularly the inside of the hulls, 
seems to intrude itself through flexing 
seams and rivets. Eventually, a firm grip 
is established and the exterior surface 
shows signs of deterioration. That is 
the reason we reverse the usual flying 
boat maintenance procedure and correct 
the interior first, the exterior last. 

Our engineering department has dis- 
couraged the use of the standard aircraft 
fabric tape, which has been used so ex- 
tensively around flight deck windows and 
also for sealing non-watertight fairings. 
This tape traps salt water and moisture, 
inducing corrosion, and presents a hazard 
in flight due to the flex of the surface and 
its tendency to become brittle and break 
loose. In place of tape, scaling com- 
pounds are carefully extruded into these 
locations. Incidentally, the man-hours 
consumed for servicing these areas has 
diminished considerably. 

Here is the preparation procedure 
worked out at American Export Air- 
lines: All external crystallized corrosion 
on hulls and hull bottoms is first removed 
with a stiff bristle brush and hot water. 
If the corrosion is. in a more advanced 
state, then the paint is stripped and the 
corrosion removed with a solution of in- 
hibited phosphoric acid. If, after this 
treatment, corrosion pits are still present, 
the inspection department should be con- 
sulted as to the airworthiness of the 


Stripping Paint 

The paint remover used in our finishing 
department is similar to Navy specifica- 
tion C-113. It is a non-inflammable wax- 
free type which does not discolor or 
oxidize aluminum alloys. In stripping 
small areas, we apply this remover by 
brush. However, when large areas of the 
aircraft have to be stripped of all paint 
for a periodic check, the stripping mate- 
rial is sprayed on. We use a pressure 
tank because this permits the painter to 
apply the material at a very low pressure. 
A syphon-type spray gun is not recom- 
mended because most of the solvents in a 
(.Turn to page 263) 
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ATSC Tools 
Save Time , Equipment 


Millions of man-hours and a wealth of equipment are being saved 
in AAF maintenance and repair by gadgets developed by members 
of the ATSC — the men on the ground who keep the planes in the air. 


E after a mission, gives full credit 
for his safe return to the ground 
crews who maintain and overhaul his 
plane — for he knows that their skill and 
careful work keep him in the air until 
he wishes to land. 

But few pilots, and virtually no one 
outside the ATSC, can realize how many 
times combat planes, which now fly regu- 
larly, would be grounded, if it were not 
for the ingenuity of the mechanics. They 
do not merely service the machines but 
also devise and make tools which save 
working time and equipment. Often, as 




Fig. 1. By using hand pump at left. 7-ton 
jack between wrenches is expanded, forcing 
them apart and breaking loose propeller- 


(upper left) didn't slip after guide ( right J 
was made from dome nut and applied as 
shown (bottom right). 
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Fig. 4. Delicate Cannon plug (left foreground) was formerly held in vise when wiring — frequently 
with disastrous results. Clamp illustrated above holds large or small sites and speeds work. 


dome nut and pieces of scrap. Result was 
a 25 percent saving in time and longer 
life for the wrench, which formerly was 
damaged by slipping. Picture shows the 
nut at top left, guide at right and the 
whole in use at bottom. A band was 
welded round the socket to fit the guide. 

When a cowling safety pin is lost and 
none can be had without a requisition, a 
lot of time is saved when the jig shown in 
Fig. 3 is on hand. By placing a length of 
wire in this device and giving the handle 
a half turn, a new pin is made in less time 
than would be needed to write down the 
need. For rapid production of stock, 
this jig saves much time in a busy shop. 
Felix D. Flowers, of Sacramento ATSC, 
gets the credit for this device. 

A junior electrician. E. B. Butler, also 
of Sacramenta ATSC, disliked the idea 
of placing delicate Cannon plugs in a 
vise when wiring them. Working with 
P. E. June, a carpenter, he made the 
holder shown in Fig. 4— and thereafter 
no more plugs were damaged. In addi- 

better job was done. 

Though heavy steel cable is not used on 
aircraft, there are unfortunately, wreck- 
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ing cranes to be maintained. Clipping 
the cables is a long, hard job, chiefly be- 
cause of the stiffness of the material. N. 
Maloof. another Sacremento mechanic, 
built the clamp illustrated in Fig. 5. 
which both bent and held the loop until 
the clamps were attached. 

A corroded screw is one of the small 
things which wastes a lot of time when 
it must be removed. Ordinary screw- 
drivers either split the head or slip and 
cut it to pieces. Next stage is to drill 
out the screw without spoiling the hole. 
If the hole threads are damaged, an over- 
size hole has to be drilled and threaded 
and a larger screw used. This is rated 
as poor work, but sometimes circum- 
stances compel the use of this method — 
unless a screw removing tool like that in 
Fig. 6 is on hand. 

This gadget is composed of two halves 
with helical surfaces, which are forced 
together by a small air gun. This action 
strikes the head a sharp blow, loosening 
it and turning it at the same time. Hold 
ing the tool with one hand prevents it 
turning backwards on the up stroke of 
the gun. When J. M. Hill, of San An- 
tonio AT SC came up with this idea, he 
probably saved more time than all the 
years he had worked. Remembering the 
thousands of screws requiring removal of 
each major aircraft overhaul, it is easy 
to see that this device alone can be re- 
sponsible for many hours of combat flight 
which would otherwise be lost on the 
ground. 

At San Bernadino ATSC they repair 
a lot of circular radiators — which are not 
of a convenient shape to handle. Block- 
ing them to prevent rolling is a time 
consuming job. so H. E. Goodwin figured 
out the stand shown in Fig. 7. where the 
radiator rests on rollers, making it easy 
to turn and firm when being worked upon. 
Not only arc the radiators put back in 
service sooner, but none are damaged by 
rolling about on the old fashioned bench. 

These examples do not pretend to 
cover, even slightly, the various activities 
of the ground crews in the ATSC. With 
over a million men on the ground, this 
branch of the armed forces could claim, 
without much chance for contradiction, 
that it possesses enough inventive brain- 
power to supply several major industries, 
with plenty to spare. What is even more 
important at this time, they are keeping 
the largest airforce the world has ever 
seen in the air. where it belongs. 


Fig. 7, Circular radiators can be conveniently 
repaired on this roller bench. Time is saved 
and damage risk eliminated, while valuable 
bench surlace is made available tor other 
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SYSTEM Makes the Difference 
In Instrument Overhaul 


C onstruction of the instrument de- 
partment at the Embry-Riddle Co, 
was begun in the latter part of 
1942 in a concrete building providing a 
floor space of approximately it, 

To protect the delicate mechanisms the 
department was equipped with air con- 
ditioning and humidity control, elimin- 
ating dust and reducing problems caused 
by perspiration from the technicians 
hands. Dust in bearings wilt, of course, 
cause rapid wear and early failure of an 
instrument, and the various acids and salts 
exuded by sweat pores of the technicians 
will corrode metal parts. To guard 
further against dust, the floor was cov- 
ered with asphalt tile, which is carefully 
kept waxed and polished. 

Procurement of furniture and equip- 
ment being next to impossible, a special 
projects department was created to build 
the furniture, fixtures, and tools of the 
instrument overhaul department Here, 
the first project was to construct cabinet- 
type work benches for 45 technicians per 
shift. Each bench, built of solid mahog- 
any. featured a brown Formica top hav- 
ing white Formica disks inlaid directly 
in front oi each position. 

Each bench accommodates four work- 
ers. and all operations are done on the 
white disks, which make it easy to see 
small screws and parts. The benches are 


By installing up-to-the-minute overhaul equipment and keying opera- 
tions to a scientific production flow, Embry-Riddle adjusts instru- 
ments more accurately and returns them to duty in less time. 
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Five-place Scoresby fitted with separate clocks and mercury manometers. Any instrument may 
be stepped without disturbing others being tested. 



Safe radium bench has glass top fitted with exhaust system to protect workers. Ventilated 
gloss drying racks ore shown at left of picture. 


piped for air pressure, and each has 
dusting and drying guns conveniently 
located. Chairs were equipped with fiber 
swivel casters so that they could be easily 
moved with a minimum of noise. 

At this point trouble started. A four- 
cylinder air compressor of ample capacity 
had been secured, but no suitable vacuum 
pump could be found. Special projects 
came to the rescue in a rather unorthodox 
manner. A large tank was constructed 
and hooked up to the intake or low pres- 
sure side of the compressor. The tank 


was fitted with adjustable intake valves 
within a filter, set to hold the pressure 
in the tank at 10 in. of mercury. Air 
enters this tank in a continuous flow, and 
it passes through the compressor into 
the pressure tank where a head of 40 psi. 
is maintained, so that both vacuum and 
pressure lines are supplied by the one 
compressor. 

Test benches likewise were constructed 
of mahogany with brown Formica tops, 
and black Bakelite instrument panels 
are ranged along the back of each bench. 


Two of these benches, each 10 ft long, 
contain all necessary equipment to cali- 
brate and test practically all types of 
electrical instruments. Fortunately, all 
necessary Weston and Leeds & Northrop 
laboratory standard instruments for elec- 
trical measurements were on hand. 

Next problem was equipment for refin- 
ishing dials and instrument cases. A 
ventilated work bench was designed hav- 
ing an exhaust manifold. All radium and 
luminous paint is applied under plate 
glass, the fumes being carried away 
through the exhaust. Special jigs and 
fixtures were constructed to hold the 
various items in the most convenient posi- 
tion. This equipment is housed in an 
air conditioned room, separate from the 
main overhaul laboratory. An air con- 
ditioned casc-refinishing and dial-painting 
room, next to the radium room, contains 
a paint spray booth with turntable and 
an oven for baking dials and cases. 

Formica-top mahogany test benches 10 
ft. long were next built, each equipped 
with two sets of high and low vacuum 
outlets, two pressure outlets, and four 
llOv. a.c. outlets. All valves are chrome 
plated, and engraved plates are used for 
identification. All test benches may be 
vibrated so that tests may proceed under 
simulated operating conditions. 

Three small and one large glass-front 
pressure chambers were next constructed. 
The small chambers have a capacity of 3 
instruments, and the large one 18. All 
chambers, may be vibrated and pressures 
controlled at levels either above or below 
that of the atmosphere. 

A single place Scoresby constructed to 
test bearings, roll, pitch, and yaw soon 
became a bottleneck. Special projects 
came to the rescue with a five-place 
Scoresby so constructed that one instru- 
ment may be removed or held stationary, 
to check drift and various headings, 
without affecting the others. There are 
five stop clocks and five mercury mono- 
meters register operating pressures. 



Women work efficiently at instrument testing 
and assembly. Small parts are easily visible 
on white Formica working-disk which, by pro- 
viding focal point, tends to reduce scattering 
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A magnet charger was required that 
would charge all types of magnets used in 
instruments and generators. Magnets 
arc charged to the maximum degree and 
after installation are drawn down to the 
desired point by use of a Variac in con- 
junction with demagnetizing coils. 

Various discarded aircraft parts, a 
mixer motor, and other odd parts, were 
mounted on a mahogany base, and the re- 
sult was an excellent shake table to test 
instruments under varying conditions of 
vibration. 

For compass filling, a battery of five 
size C bell jars were mounted inverted 
in line on a mahogany base, each having 
a Bakelite disk cover equipped with a 
shutoff valve and connected by a rubber 
hose to a vacuum manifold. With this 
equipment, five compasses may be filled 
with compass liquid simultaneously, and 
any one may be removed or replaced with- 
out disturbing the others. 

Variable speed tachometer run-in 
stands each having a capacity of eight 



Final assembly is performed on well-lighted 
benches installed at efficient eye-level working 
height. White disks again aid in concentrate 


instruments were constructed, as were 
several tachometer test stands with built- 
in stroboscopes. The latter will handle 
both electrical and mechanical tachom- 

When a low-temperature instrument 
check was needed an insulated dry ice 
refrigerated cabinet with window was 
constructed to enclose one of the pressure 
chambers in which temperatures as low 
as minus 60 deg. F. are obtained. 

Other items furnished by the special 
projects department include units for hand 
rotor balancing and open case calibrating 
fixtures for gyro instruments, miscellane- 
ous special wrenches, tools, 90-deg. geared 
screw drivers, improved bearing pullers, 
special taps, special lathe chucks, gyro 

meters, vacuum boxes, inclinometers, etc. 
An Orsat was purchased for analyzing 
(Turn lo page 295) 
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MODEI 

SERIAL 

LOCATION 


CUSTOMER SERVICE DIVISION 

LOCKHEED AIRCRAFT CORPORATION 

LICENSE- — OWNER 

LOG BOOK TIME. ADDRESS. 

WORK ORDER NO. D ATE 

SERIAL NO. UNIT 



Landing Gear Up lock — Vega Assembly No. 19054 


Disassembly : Dcpi. No. ( ) _ 

S pecial Tools Req uired: 

l. Retaining Ri ng Tool No. S- 3 1200. - 

D isassembly: Time — 15 Minutes 

1 . Loosen jam nut No. 10. — 

2. Rem ove fork No. 1 1 and jam nu t No. 10 from piston rod. 

3 . Remove cotter key No. 3 an d remove re tainer No. 8. 

4. Remove piston assembly No. 13. sprin g No. 7. and stop No. 12. 

5. Tcmovc cotter pin from nut No. U and u nscrew nut frpm piston. 

6. Remove adapter No. 4 ahd packing No. S. also adapter No.J from pistom_ 


Disas 


sembled by: 
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Each year in Canada, General Snow threatens to flank Dominion 
aviation with his usual white barrage. But Royal Canadian Air 
Force tactics regularly rout the General. Here's how — 

fields, in this wav being able to maintain 
the vast training problem of the British 
Commonwealth Air Training Plan. Tittle 

craft using cleared or .compacted run- 

Methnds are dependent on whether the 
airfield is in the heavy showbelt or in 
more southern sections where snow does 
not lie throughout the winter. In heavy 
snowfall areas, compacting does the trick, 
each fall of snow being rolled into the 
previous layer. 1 ft. of snow being packed 
down to 3 . in. In light precipitation 
areas, snow is removed entirely from the 
runways. In both cases, wheeled aircraft 
can now be used the year 'round. 

Where complete or partial snow re- 
moval is carried out. one-way snow plows 
are used as soon as 1 to 2 in. of snow has 
fallen. The starting swath is down the 
center of the runways, then there is con- 
tinuous working of the snow to each side. 
An early start often eliminates the use 
of a snowblower. T o save burying marker 
lights, one or two trips are made on the 
outer edge of the runway, forcing the 
snow towards the center. 

When blowers are used, the RCAF 
recommends that snow be blown at least 
100 ft. from the runway and that rollers 
be used to consolidate it enough to sup- 



T o keep its aircraft in operation 
throughout the winter, the RCAF 
has developed standard instruc- 
tions to meet the snow problem at all 
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port an airplane. Snow banking up along 
the edge of the runway must be cut down 
to remove a hazard to wing tips. 

Basic idea in compacting snow by roll- 
ing and dragging is to build a paving of 
Snow which may eventually become ice 
on which planes can land and take off 
readily. It is recommended only when 
average temperatures are low enough to 
insure that occasional thaws will not 
cause disintegration. This method has 
increased flying by as much as 400 per- 
cent at some fields. 

The initial packing is by far the most 
important step in obtaining a satisfactory 
runway, since this forms a foundation for 
future surfaces by cementing the snow 
firmly to the ground. It should be started 
as soon as 2 or 3 in. of snow has fallen 
and continued until the storm has stopped. 
The field should only be rolled once after 
each snowfall. Further rolling has a 
tendency to pulverize not only the new 
snow but the former surface as well. 

Heavy snowfalls usually have to be 
rolled and dragged after the first rolling 
has frozen. Uneven surfaces can be level- 
led off by using a drag ahead of the roll- 
ers to shave off high spots and fill low 
ones. A drag also helps to press air out 
of light fluffy snow. 

When a rise in temperature softens the 
surface, the airfield must also be rolled 
to compact the snow, starting late in the 
day when the temperature is falling. A 
properly compacted surface usually does 
not honeycomb like ice on a lake, during 
the spring thaw, if rolling is continued. 
In the spring break-up, as much as possi- 
ble of the compacted snow should be 
removed. When the surface goes com- 
pletely rotten, all snow may be removed 
with snow blowing equipment. Slush 
should be blown far from runways be- 
cause a sudden freeze would make a mass 
of ice which would be very hazardous 
prior to another thaw. 

Corrugated gang rollers arc used by 
the RCAF in sets of three. They are 
(Turn to page 293) 



Rotary snowplow chops up snow and blows it clear of runways. 



snowfall is not too heavy to impede its ready operation. 


Where snow is too deep lor removal, it is rolled down into a hard, compact surface. Runways are marked by evergreens. 
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Quick-Disconnect 
Simplif ies Battery Changes 

By DON DAVIS. Cannon Electric Development Co. 

Heartily welcomed by maintenance crews stationed at sub-Arctic 
airfields, this invention enables two field men to replace aircraft 
batteries in much faster time — and without removing their gloves. 


T tain field problems encountered 
with the current type of battery 
fitting, is being rapidly installed in new 
aircraft 

The former method of disconnecting 
aircraft batteries consisted of placing the 
cables on two stud terminals in a box on 

used to hold the cable on the studs. To 
disconnect the batteries, it was necessary 
to take apart two long screws to remove 
the cover, exposing the stud terminal. 


In sub-Arctic regions, experience has 

wing nuts while wearing heavy gloves 
necessary in such climate. Moreover, 
sub-freezing temperatures require more 
frequent battery changes. This process 
was slow and cumbersome, particularly 

After the protecting box was removed 
for disconnection of the cables, the ter- 
minals left unprotected presented the dan- 
ger of shorting the battery if any metal 



plug. 


ous instances, such contact caused the 
current to burn holes in the aluminum 
structure during the removal of the bat- 

Based on the screw-jack principle found 

cribed here speeds removal and banishes 
shorting and fire hazards. 

The wheel that turns the gear which 
engages and disengages the plug (with 
contacts) is large and notched to be oper- 
ated easily by a gloved hand. The pin 
contacts in the receptacle are so enclosed 
by the shell that they cannot short in 
touching metal objects. 

The receptacle is affixed to the battery 
case permanently. Its material is alumi- 
num alloy, finished with black acid-proof 
lacquer. The two pin contacts are leaded 
copper with 12-24v. rating, 600 amp. con- 
tinuous duty. The receptacle weighs ap- 
proximately .513 lb. 

Plug shell material is molded phenolic, 
as is the 34 in. dia. hand wheel. Early 
models had wheels made of aluminum 
alloy finished with acid-proof lacquer. 
The cap screw is die-cast zinc, and the 
plug weighs approximately 1.462 lb. 

Cable outlets are on both ends of the 
shell, giving alternate arrangement of 
cables, if desired. 

The complete connector will fit any G-l 
standard battery conforming to AN-W- 
B-141 specifications. 
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Cessna's Tire Mounting Tool 


• With this tool, one man can mount 
a tire and tube in about a minute. 
Routine: (1) Remove handle from 
base spindle, (2) place wheel over 
spindle with anchor pin between 
spokes, (3) lay tire on wheel and re- 
place handle, (4) hold lower bead over 


rim on one side with tire iron and roll 
bead over rim, (5) install tube in cas- 
ing and roll over rim of wheel, placing 
valve stem through hole, and (6) roll 
top bead over rim. Tool can be used 
either on floor or low table. (Sketch 
re-drawn from an ASC bulletin.) 
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Eastern's Taeh-Test Setup 

• By means of a variable-speed drive (shown 
here at center of wood base) and a strobotac (left) , 
Eastern Air Lines calibrates its electric tacho- 
meters throughout the full speed range of the 
instruments. 
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UAL's Airspeed-Indicator Tester 

• Using a spring-actuated cylinder to develop air 
pressure corresponding to airspeeds marked in 
two manometers (see photo), United’s Cheyenne 
base tests airspeed indicators up to 250 mph. (on 
right hand tube) and to 450 mph. (left hand tube). 
W. M. Bartosch is seen “hangar flying" an instru- 
ment at about 180 mph. (United Air Lines photo) 
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Rubber Tube Expander 

• Danger of splitting tubing when inserting fittings is 
eliminated at Curtiss- Wright’s Buffalo plant by use of 
this two-jaw expander. Jaws are inserted into rubber 
tube, then handle is pressed, separating jaws. Fitting is 
slipped between jaws into tubing. 
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Northrop'* Sheet Metal Clamp 

• Devised by Clifford L. Nelson of Northrop, this simple 
but effective lifting clamp for moving sheet metal in the 
paint shop is constructed on the well known ice-tongs 
principle. It grips even the smoothest plates without 
scarring the surfaces. 
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AIRMAIL GOES RFD 


By EDWARD E. THORP, Assistant Editor, "Aviation” 

Here are the working details of the aero pickup system pioneered 
so successfully by All American Aviation — a practical development 
pointing the way to fast, reliable airmail and air express service 
for countless communities where conventional airports would either 
be uneconomical or impossible to install. 


D espite the fact that proposed air- 
park and airport programs will 
bring the airplane's increasing 
utility to countless additional populated 
areas, there are still hundreds of communi- 
ties in the United States where it is 
physically impossible to establish an air- 

These towns and cities can, however, be 
given adequate airmail and air express 
service through further development of a 
pickup service such as pioneered by All 
American Aviation. 

Long since proved practical by this or- 
ganization, with the system further tested 
by military operations, the aero pickup 
service seems destined for an even greater 
role in postwar transportation, both 
scheduled and non-scheduled. 

After but one year’s operation under 
leadership of the late Richard duPont, 
the Postmaster General reported that “the 
operation has been carried on during one 
of the worst winters in recent years. Not- 
withstanding that fact, a very high per- 
centage of performance has been main- 
tained, even during the worst of the winter 
months. Regular schedules have been 
maintained throughout the length of the 
two routes. In one instance in which the 
regular transport planes could not operate 
into Pittsburgh airport because of the 
snow, the pickup service was the only one 
operating. Recently, pickup service was 
maintained in the flooded Ohio River Val- 
ley when there was no other transpor- 


tation and when it was necessary to use 
rowboats to place mail on the pickup poles. 

"It is an established fact that, for an 
air route to be of greatest benefit to the 
public, planes must operate after the close 
of the business day to collect all business 
and late residential mail. In the month of 
Dec., 1939, All American Aviation in- 
stalled a number of neon lights which 
proved the feasibility of night operations 



president of Alt American Aviation. He in- 
stalled first successlul commercial air express 


and demonstrated that the close proximity 
of pickup stations would permit continu- 
ous night service without the great addi- 
tional cost of lighted airways. 

"From a safety standpoint, it is inter- 
esting to note that though this operation 
has been over mountainous territory with 
single-engine planes, the two routes have 
been in continuous service for the past 
year without a single casualty. Pilots and 
operators,” concluded the.Postmaster Gen- 
eral, “are unanimous in their opinion that 
the safety of this method is such that 
passenger service could be included, if 
multi-engined planes were used.” 

From this beginning, AAA's pickup 
service has grown until it embraces 112 
towns in Pennsylvania, West Virginia, 
Kentucky, Ohio, Delaware, and New 
York. Proposals have been filed with 
CAB to extend the routes to cover 237 
communities. So striking has the success 
of the system been that there are, at pres- 
ent, nine independent pickup airline com- 
panies projected, to cover 26 states and 
provide airmail service to 1,373 communi- 
ties now dependent on suriace delivery. 
Over 25,000 mi. will thus be added to 
; ire sent airline mileage, no small contribu- 
tion to the total, especially when it is re- 
membered that this work is done by single- 
engine planes. 

Although it might be argued that any 
small plane can be fitted with a hook and 
be ready to go into the business, special 
equipment is required for successful 
operation. 

First of all, a chute must be built into 
the bottom of the fuselage so that the 
container may be safely hauled into the 
plane. Then — as all fishermen who have 
bucked strong winds know — a hook on the 
end of a line needs some guiding, so a 
pole has to be fitted to carry the pickup 
hook and release it at the right time. 
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After the pickup has been made, some 
device is required to cushion the first 
shock and in addition a mechanism is re- 
quired to hoist the load into the fuselage 
before it can strike the ground and 
bounce up against the plane. 

Partly by trial and error and partly 
through having a clear idea of require- 
ments, the staff of AAA developed an 
apparatus so successful that it has been 
used by the Armed Forces to pick up 


gliders carrying the heaviest type of field 
equipment. The commercial package 
pickup operation is shown here in Figs. 1 
to 5, while a section of the plane (Fig. 6) 
illustrates the working method. 

The plane, a Stimson Reliant, carries 
a pilot and operator. It is fitted with a 
hickory boom (1), which has along its 
bottom surface a length of mast track 
(such as is used on sailing yachts instead 
of htast hoops for attaching sails to the 


mast). When not in use, the boom is 
carried in position (2) where it causes 
least drag. Hook (3), with its 8-in. 
Nylon cord (4), is placed in the track at 
the top of the boom and slides to the bot- 
tom in the position shown in Fig. 6. The 
loop of the ground package is placed on 
two poles, as shown in Fig. 1, the top 



Fig. 8. Accelerating device and winch. Elec- 
tric motor is at upper left, hook of lower right. 
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portion of the loop being in the path of 
the pole. When the boom strikes the loop 
(Fig. 2), the hook slips from the clip 
holding it in the track and pulls the loop 
from the top of the supporting ground 
poles (Fig. 3). After passing the pole 
position, the line is tightened by the plane 
(Fig. 4), until the container is in the air 
(Fig. 5). 

Since the container often weighs up to 
60 lb. and the pickup is made at 100 mph. 
only 30 ft. above the ground, the bottom 
of the fuselage is fitted with a stainless 
steel skin to prevent an accidental bounce 
from sending the entire container through 
the floor. For the same reason, a steel 
tubular protecting shoe is fitted beneath 
the rudder. The built-up chute (shown 
in Fig. 7) forms the opening through 
which packages are received and delivered. 

Pickups are often made less than 5 
min. apart. This speed, combined with 
the increasingly heavy packages being 
lifted, has brought development and in- 
stallation of an electrically driven power 
winch, shown in Fig. 8. 

This unit has proved of exceptional 
military value— for it is this equipment, in 
(Turn le page 177) 


Fig. 10. Flexible healer lube used to de- 
lta it windshield and heat rear cabin. 
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BOEING B-29 
SUPERFORTRESS 

SUPERLATIVES have always been public press. Suffice it t 


used, and often too freely, in de- 
scribing new warplanes. For the 
B-29, however, superlatives seem 
strangely inadequate. No one war- 
plane has ever made such a startling 
debut or suggested such awe-in- 
spiring potentialities as the Boeing 
Superfortress. 

Little can be added here to the 
glowing tributes that have already 
appeared hundreds of times in the 


rpla 

eulogy i 


is destined to write it 
n the pages of history. 


helped make the B-29 possible 
shares abundant credit for a re- 
markable achievement. Adding one 
more handclap to a nation’s ap- 
plause, B. F. Goodrich salutes 
Boeing— names the Boeing B-29 
Superfortress "Air- 
plane of the Month.” 
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B.F.Goodrich 

PRESSURE SEALING Z/PPER. 



O NE of the newest products of B.F. Good- 
rich research is a zipper which won't 
let gases or liquids through, even under high 
pressure. 

B. F. Goodrich engineers have taken a 
slide fastener and added a precision-molded 
rubber seal that opens and closes with the 
fastener. This seal is a unique arrangement 
of overlapping rubber lips which provides 
an effective and complete seal from zero 
pressures to pressures up to the structural 
strength of the fastener itself. 

B. F. Goodrich Pressure Sealing Zippers 
can be applied to metal, fabric, or sheet rub- 
ber, provided a sufficient clearance is al- 
lowed for proper operation of the fastener. 
They may be installed by stitching or ce- 
menting, depending on application. 

These zippers are effective in a wide tem- 
perature range. The rubber won't crack 
when bent at —70° F. nor become soft at 
150°F. Weatherability is good; aging tests 
have shown present compound is best pos- 
sible for this type of product. 

Three types of B. F. Goodrich Pressure 
Sealing Zippers to choose from 
Style 400: Non-Separating type seals 
throughout its entire length but is open at 
the top. It has a slider which can be operated 
from either or both sides. This type of clos- 
ure may be used in applications such as ex- 
posure suits. 


Style 410: Separating type; seals for en- 
tire length but not at ends. Slider operates 
from either or both sides. This type is now 
being used effectively as an aileron gap seal. 

Style 420: Non-Separating type. Seals at 
both ends and along entire length. Slider 
operates from side opposite sealing lips. 
Originally developed as a closure for pres- 
sure vessels, it suggests many other interest- 
ing uses. 

Aeronautical uses 

Among the many uses suggested for this un- 
usual closure are the following aeronautical 
applications: (a) For joining sections of 
both low- and high-pressure ducts, (b) Seal- 
ing doorways and hand-holes where there 
are pressure differentials, (c) Sealing bail- 
out kits and instrument cases, (d) Weather 
seals. Undoubtedly many more uses will 
come to our attention as people learn about 
the B. F. Goodrich Pressure Sealing Zipper. 

Perhaps you may think of a use for it. Our 
engineers will be glad to call on you and 
discuss your applications. The B. F. Good- 
rich Co., Aeronautical Division, Akron, O. 
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NEW RIVNUTS FOR WIDER RANGE 
OF FASTENING APPLICATIONS! 



T WO NEW KINDS of B.F.Goodrich 
Rivnuts — Brass and Splined 
Aluminum— have recently been added 
to the line. Both of these new types, 
like the regular aluminum Rivnut, can 
be used as a blind rivet, as a nut plate 
for attachment, or as both at once. In 
addition, the new types have the same 


advantages as the standard Rivnut. 
They’re simple in design (one-piece); 
they're compact— require a smaller 
hole yet have larger bearing area than 
any other blind fastener; they're ready 
for use as received. More complete 
information about each type is given 



SPLINED ALUMINUM 


This Rivnut is ideal for use as a nut plate 
in wood or plastics because the splined 
shank gives excellent torsion resistance. 
A full range of sizes and head types is 
available. 

BRASS This is one of the new- 
comers — a stronger B. F. Goodrich 
Rivnut for blind fastening where greater 
tensile and shear strength is required 
(about 50% stronger than aluminum). 
Production now limited to sizes 6, 8, and 
10. More sizes will be announced when 
available. 

53-S ALUMINUM 

ALLOY This is the standard 
Rivnut originally designed for aeronauti- 
cal use and now doing hundreds of 
fastening jobs. It is light, strong, corro- 
sion-resistant . . . and so easy to install, 
even a blind man can do it. Full range of 
types, sizes, grips available. 

For more facts, get 
"RIVNUT DATA" 


RE Goodrich 


RIVNUT 


ITS A RIVET... ITS A NUT PLATE 
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heavier adaptations, that has performed 
wonders at the battle fronts, picking up 
loaded gliders from places too small for 

A drum carries approximately 150 ft 
of 3-in. Nylon cord which has a breaking 
strength of over 750 lb. Normally the 
drum is free to turn, allowing the line 
to start unwinding at the first tension 
after pickup. As soon as the drum be- 
gins to revolve, it tightens a disk brake 
until, when about half the line has run 
out, the drum has almost ceased to turn 
and the load is traveling at the same 
speed as the plane. 

matic switch starts the electric motor 
which hauls in the cord and package. 

erator is free to prepare for the next 
pickup. Frequently it is necessary to 

place, when mail and express shipments 
are very heavy. 

Several changes in design of the plane 
of any deficiency in the original engineer- 

which the planes have been put. 

Normally the plane has had the fuse 
box in the floor, where it was easily 
accessible. But with containers bringing 
in snow, mud, or rain, it was found ad- 
visable to put the box in the side wall. 

Fig. 9 shows the new instrument panel 
designed to include a directional gyro— 
extremely necessary where all flying is 
"contact” and fog hangs in the valleys for 
days at a time. This panel, made in the 
AAA shops at Pittsburgh, is a typical 
example of the type of work done by the 

In a comparatively small fuselage, with 
a large opening in the floor through which 
a hurricane-like wind can travel at will, 
the heating problem was acute; so an 
additional flexible hot air tube (Fig. 10) 
was fitted, both to defrost the windshield 
and to heat the rear of the cabin where the 
operator worked. The end of the tube 
was covered with asbestos to permit it to 
be handled when conditions called for 
changing the position of the warm air. 

As a precautionary measure, AAA is 
fully equipped to deal with and repair 
any accident damage which does not 
totally wreck a plane. A completely fitted 
truck, so arranged that its rear forms a 
nose hangar, is ready at all times to leave 
for any part of the territory covered by 
the system. To permit the emergency 
crew to communicate with the Pittsburgh 
base, a portable radio set (Fig. 11) is 
carried. It contains battery and reel an- 
tenna in addition to the radio equipment. 
By this means, the crew of the truck may 
notify the home base of needed parts, 
pieces or units, which are then flown by 
another plane fitted with drop equipment 
and parachutes for delivering heavy or 
delicate parts. 

From two routes serving 78 daily 
pickups, AAA has grown to operate five 
averaging 275 mi. each, serving communi- 
ties with populations of from 600 to 120,- 
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How Calculated Cruising 
Foolproof s Long-Range Flights 


By JAMES B. REA, Engineering Test Pilot , Consolidated Vultee Aircraft Co rp. 

When you're en route carrying maximum payload on a minimum 
quantity of fuel, it's imperative to be able to determine in a jiffy 
if you've sufficient fuel reserve to get you there, or to turn and fly 
back, or to reach an alternate point. Here's a pertinent treatment 
of long-range cruising technique for trans-ocean flight. 


T o a ferry pilot delivering a 
plane to a distant war zone, a 
long-range cruising technique may 
well be important — but such a technique 
is even more important to a pilot who 
flies the same distance for a commercial 
airline. The ferry pilot usually fills his 
gas tank before takeoff, whereas the com- 
mercial pilot must carry a maximum pay- 
load and. consequently, a safe minimum 

Thus, it is essential that every com- 
mercial pilot engaged in long-range flying 
acquire reliable technique for determining, 
in flight, instantaneous information as to 
the fuel reserve remaining to reach the 
destination, to fly back to the point of 
departure, or to attain an alternate point. 
Iiasing the calculation on the latest avi- 
gationa! progress and fuel consumption 
indications at that time. 

Before this technique is discussed, the 
general procedure used in preparing for 
long-range flights should be understood. 

Expert meteorologists, usually employed 
by the operating contpanv. construct 
weather maps based on fundamental me- 
teorological data collected at various ob- 
servation stations within the vicinity of 
the intended route. These maps are used 
to forecast the weather throughout the 
entire flight-path area between the points 
of departure and destination. 

The optimum track and altitude to he 
flown are then decided. Obviously, if the 
weather were not a factor, a great-circle 
track would be chosen so as to cover the 
shortest distance. But since winds, 
fronts, etc., must be considered, the op- 
timum track is usually a compromise be- 
tween a great-circle track and one which 
is chosen with regard to winds only. 
Sometimes a track must be chosen which 
will avoid hazardous weather regardless 
of increase in flight time and consequent 
loss in payload. 


Here are some of the factors to be 
considered in choosing an optimum alti- 

1. Wind velocity varies with altitude, 
both in magnitude and direction, and the 
optimum altitude chosen, or combination 
of altitudes chosen, should take this into 
account. 

2. The altitude should be chosen with 
regard to clearance of cloud tops. A 
flight made "over the top" is consider- 
ably smoother, and much easier on pass- 
engers and crew. It allows the plane 
to -settle down to relatively stable con- 
ditions with a slight increase in airspeed. 
Avigation is made steadier, stars are 
more likely to be visible, and star sights 
are more accurate in the smoother air 
above the clouds. 

3. In choosing an optimum altitude, 
consideration must also he given to over- 
all powerpiant efficiency. The most 
efficient altitude for any particular in- 
stallation usually depends upon the type 
of carburetor used and the characteristics 
of the supercharging installation. 

4. Extended flights at altitudes greater 
than 10.000 ft in airplanes without super- 
charged cabins are enervating to passen- 
gers and crew if oxygen equipment is 
not used. 

Once the track and altitude have been 
decided, a complete flight analysis is made 
as follows : The track is divided into 
zones, and the average wind to be ex- 
pected in eacli zone is determined from 
the weather map. Knowing the average 
gross weight for the plane in each zone, 
as determined by fuel consumption con- 
sideration. and knowing the average wind, 
also the altitude to be flown in each zone, 
an optimum airspeed is determined from 
performance curves so as to obtain a 
maximum number of miles covered per 
pound of fuel burned. 

It may be found that when total costs 


arc considered, a speed higher than maxi- 
mum range speed is most economical. 
With this optimum airspeed and average 
wind, the ground speed and time through 
each zone is computed. Total flight time 
is simply the sum of the zone flight 

The basic amount of fuel to be taken 
is primarily a function of the total fore- 
cast flight time. In addition to this basic 
amount, a reserve must be carried. With 
four-engine equipment operating long- 
range over water, this reserve should be 
based on: fl) The possible necessity of 
three-engine operation, (2) the time on 
four engines required to reach the three- 
engine oqui-time point, and (*3 ) the gen- 
eral knowledge of forecasting acquired 
by the operating company through past 
experience in long-range flying. 

The equi-time point is that from which 
it would lake just as long to continue 
to the point of destination as it would 
take to return to the point of departure. 


Distance to ETP 


The time on four engines required to 
reach the three-engine equi-time point is 
determined by first calculating the dis- 
tance to the three-engine equi-time point, 
then dividing this distance by the average 
ground speed out on four engines. The 
distance to the three-engine equi-time 
point, ETP, may be determined by the 
formula : 


df 


D X S „/ 
Srsr d- Saf 


where d, is the distance to the ETP. 
as of forecast. D the total track miles to 
the destination, Sm the average ground 
speed to return on three engines as of 
iorccast, and Sat the average ground 
speed to continue on three engines as of 

It seems obvious that the most im- 
portant questions to be answered in long- 
range cruising technique are : 

1. How much fuel has been used? 

2. Are we ahead or behind our forecast 
schedule ? 

3. Do we still have the proper fuel re- 
serve to continue to our destination with 

The answer to the last question is the 
most important, and it is dependent on 
knowing the answers to the other two. 
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Avigation alone is responsible for the 
answer to the second question, while fuel 
gage readings indicate the answer to the 

Information determined by the avigator 
as to whether the flight is ahead or be- 
hind schedule means nothing in deter- 
mining if there is a proper reserve to 
continue to the destination — unless it is 
known how much fuel has been used. 
For example, an airplane may be ahead 
of scheduled forecast time only because of 
high airspeeds resulting from excessive 
power and over-consumption of fuel. 

One of the simplest methods for de- 
termining. in flight, the continuous up-to- 
the minute answers to these questions, is 
to compare the actual fuel consumption 
with forecast norma) fuel consumption 
and. at the same time, to compare the 
actual avigational progress with the fore- 
cast avigational progress. A graphic 
means for indicating the answers is 
shown by the following example of long- 
range trans-ocean "Howgozit" technique: 

taken on a flight is determined. If the 
optimum altitude as computed from the 
flight analysis is 10.000 ft., and if the 
total forecast flight time at this altitude 
is 16 hr., then the basic amount of fuel 
could be 18,260 lb., as determined from 
long-range performance curves of fuel 
consumption vs. flight time for various 
altitudes and head wind components. 

The reserve to be carried, in addition 
to the basic amount, may be obtained from 
a typical curve as shown in Fig. 1. If. 
based on the flight analysis, the time on 
four engines required to reach the three- 
engine equi-time point is 9 hr., then the 

1.490 lb., and the reserve from ETP, 
to the destination will be 1.995 lb. An 
additional reserve of 1,200 Ih. is required 
for the possible necessity of flying another 
hour on three engines after arrival. Thus, 
the total reserve would be 4,685 lb., and 

22,945 lb. The foregoing figures are 
merely examples and do not necessarily 
represent fuel consumption values for any 
particular plane. 

Immediately after takeoff, a curve of 
normal fuel consumption is plotted vs. 
Greenwich Civil Time, as shown in Fig. 
2. The data used for drawing this curve 
are obtained from fuel consumption and 
performance information based on flight 

For example if the takeoff (see Fig. 
2) is at 0030 G. C. T., and if the perform- 
ance curves for long-range cruising at 
10,000 ft. indicate that it will take 45 min. 
to climb to that altitude, and that 1,600 
lb. of fuel will be consumed during the 
climb, then a point is located at 1,600 lb. 
under a G. C. T. of 0115 to indicate the 
end of the climb. For 8 hr. of flight time, 
the performance curve indicates 9,900 lb. 
consumed and the G. C. T. would be 0830. 

Next, a curve of reserve vs. G. C. T. 
is. drawn from the point at the end oi 


llie climb through the point of 1,490 lb. of 
reserve at the ETP, (0930 G. C. T.), and 
through the point of 3,485 lb. reserve at 
the end of the 16 hr. flight (1630 
G. C. T.). This latter reserve does not 
include the 1,200 lb. carried foi the 
possible necessity of flying another hour 
on three engines after arrival. 

A table is then made for fuel con- 
sumption and avigational score at various 
G. C. T.’s. On every hour during the 
flight, the engineer enters the amount 
of fuel consumed as determined front his 
gages, and the avigator enters the avi- 
gational score — plus, if ahead of forecast 
and minus if behind. From the data 
in this table, a progress line is plotted. 

For example, at 0700 G. C. T. the fuel 
consumed is 8,500 lb. (an over-consump- 
tion of 420 lb.) and the flight is 12 min. 
behind forecast. Thus, the progress line 
runs through point A which is placed 
12 min. to the left of the actual fuel 
consumption point of 8;500 lb. at 0700 
G. C. T. A curve of actual consumption 
vs. G. C. T. may also be drawn (but is 
not shown) in Fig. 1. 

By noting the relation between the 
progress line and the reserve line, it 
can easily be determined whether it is 
advisable to continue or return to the 
point of departure. If at the ETP„ the 
slope of the progress line is such that it 
looks as though it will intersect the re- 
serve line beiore completion of the flight, 
it is advisable to return. 

The three-engine equi-time point is 
critical on long-range flight, not only 
from the standpoint of fuel reserve but 
also from the standpoint of possible engine 
failure. If an engine should stop before 
this point is reached it would take less 
time to return on three engines than it 
would to continue the flight. 

Also, if failure of one engine happened 
to occur at, or near, the ETP,, it would 
still be advisable to return because the 
winds to be encountered on the way 
hack would probably be the same as those 
encountered on the way out and would be 


more dependable than the forecast winds 
ahead. But if an engine should fail after 
the ETP, had been well passed, it would 
obviously be logical to continue to the 
destination. 

Shifting Equi-Time Point 

It is current practice to shift the 
forecast ETP, by an amount equal to 
the time ahead or behind forecast. For 
example, if when approaching the forecast 
ETP, it is found that the flight is ahead of 
forecast, the time to the new or up-to-the- 
minute ETP, is found by decreasing the 
time to the forecast ETP, by the amount 
that the flight is ahead of forecast. Simi- 
larly, if the flight is behind forecast, the 
time to the new ETP, is increased by that 
amount. 

It seems obvious that the time to the 
ETP, should be increased when behind 
forecast and decreased when ahead of 
iorccast. but it is not obvious that this 
change should be just equal to the time 
ahead or behind forecast. I he tollowing 
is a mathematical proof justifying the 
practice of shifting the forecast ETP, 
by an amount equal to the time ahead or 
behind forecast: 

Symbols— 

D = Total track miles to destination. 

three engines, as of forecast, 

Sai = Average ground speed to continue 
on three engines, as of forecast. 

Sal = Average ground speed out on four 
engines, as of forecast. 

San = Average ground speed of return on 
three engines, as of new. 

San ~ Average ground speed to continue 
on three engines, as of new. 

S M = Average ground speed out on four 

d, = Distance to ETP,, as of forecast. 

dn = Distance to ETP,, as ol new. 

(/ = Time to ETP, as of forecast. 

(„ = Time to ETP, as of new. 

= Actual time to arrive at forecast 
ETP,. 

Time ahead =(/ — !«/=* rime ahead of 

forecast. 
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Mexico Offers Flyers 
Thin Air . . . And Opport unifies 



Two of major peaks which landmark rugged terrain for flyers in Central These " fhree-milers " are SO mi. southeast of Mexico City. Photo below 
Mexico are the volcanoes Ixtachihuatl (above, left) and renowned shows Bolbuena Field, Mexico City's central airport. Lake Texcoco 
Popocatepetl (right), rising 16,883 It. and 17,887 It., respectively. can be seen beyond held. Mountains in distance are 11,000 ft. high. 


By JUAN NOLAN C. 

Below the border — where the airman finds high altitudes "make 
things happen faster" — there's plenty of room for both pleasure 
and profitable flying. But, says Author Nolan, the crying need for 
aviation facilities continues to be a barrier. 


P ILOTS CONTEMPLATING A FLIGHT to 

Mexico City will be smart if they 
brush up on their knowledge of thin 
air. For here, with a takeoff altitude of 
7,300 ft. and required ceilings of 11,000 
or more, just to ease over the lip of the 
cup which is the Valley of Mexico, one 
must know the vagaries not only of thin 
air, but of strong up-drafts, down-cur- 
rents, and other quick changes in the 
peculiar, unseen element which keeps us 

So here we fly high as a matter of 
course, and the air is light as the pro- 
verbial feather. Ail pilots know that the 
higher one takes an airplane, the more 
it runs out of power. All know the 
reverse, too, that the heavier the air 
the better our airplane behaves and re- 
sponds. Yet here, despite the drastic 
changes (as compared with what pilots in 
the United States of the North are used 
to) flying requires no special trick or 
unusual aptitude to accustom oneself to 
local conditions. 

These local conditions are neither new 
nor different, they only require a more 


precise type of flying — demand alertness 
backed by a sound understanding of the 
makeup and behavior of the particular 
air in motion above this tableland. 

Only one warning for such projected 
flights: Don’t pick up any new ideas of 
what to do, or how to do them. The same 
principles of flight as one learns during his 
training period, obtain down here (or 
up here, if you will), as obtain at sea 
level. The only difference is that things 
happen much faster. Instrument read- 
ings remain the same and the pull of 
gravity does not vary. This 'is a great 
advantage, for it will aid the newly 
arrived pilot in that he does not have to 
change his reactions, only just speed 
them up. Even so, his takeoff runs will 
be much ‘ longer and his landing glides 
much shorter. The landing speed in- 
creases, but he will never know it by his 
instruments, for at altitude the airspeed 
indicator will show “regular," which is 
actually too low. 

High altitude flying has many advan- 
tages, particularly through the economies 
effected in gasoline consumption. Take 


Juan Nolan C„ author of this article, 
is a North American who has resided 
lor the past several years in Mexico 
City. President and general manager 
of laboratories Winthrop, S. A., he is 
a member oi the University Club and 
of Mexico's oldest scientific body, La 
Sociedad Mexicana de Estadistica y 
Geo gratia, founded 114 yr. ago. 

.Having received his Eight training 

Mexican instructors, he is a qualified 
Piloto Privado, holding license No. 
S 90. His knowledge regarding aviation 
facilities, cross-country operations, and 
equipment throughout the Republic has 
been gained through personal experi- 
ence with local conditions. 

portunities tor more people than any 
other part of the Western Hemisphere, 
with the possible exception of 
Canada". His avowed purpose is to 
awaken this understanding, particularly 
among the Mexicans themselves, so that 
the end ot the war will End them ready 
to take advantage of the possibilities 
which lie ahead. 


ior example the small personal plane 
making a flight between Mexico City 
and Acapulco. Without a reserve gas 
tank and if faced with adverse wind con- 


Demonded in Mexico, says author, is "a more precise type ot Eying," 
and this view oi airport at Acapulco emphasises his statement. Air 
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ditions, it might be necessary to com 
down in Chilpancingo for more gasolin 
(assuming that altitude is maintained a 


contour of the country). By th 

with a longer range. As it is, one stands 
to lose time, maybe an hour, if gasoline 
isn't handy, and besides adverse condi- 
tions may get worse. Yet from Chil- 
pancingo one needs only 40 min. more to 
complete the flight. 

But, if your airplane engine regularly 
consumes 20 gal. for every hour of flight 
at ordinary levels, and after leaving the 
Valley of Mexico one can fly at these 
ordinary levels— then by going to 10,000 
ft. one can stretch the gasoline supply to 
obtain 30 (not 20) miles per gallon. In 
short, higher flying — farther traveling. 

It is all really very simple and based 
on the economics of high altitude flight. 
Your engine, running high in the sky, 
just uses less gasoline, thats all. It 
loses some speed, it is true; but this is 
offset by increased distance obtained per 
gallon of gas. Here is one place where 
one actually obtains something for noth- 
ing. Instead of landing in Chilpancingo 
(as in the example above) for needed 
gasoline, one can, by flying at a constant 
f 10,000 ft. arrive in Acapulco 


i (by neci 


f Mexico 


by the slightly higher horsepower 
required here than in sea-level conditions 
— with accordingly higher landing speeds 
and the "hotter” flying which this high 
altitude requires of pilot and plane. 

Because of the thin air prevailing in 
the mountainous regions throughout 
Central Mexico, visibility conditions are 
for the most part excellent. Added to 
this, the marvelous landmarks in the form 
of three-mile-high volcanoes (there are 
three of these three-milers, count 'em) 
each with snow covered peaks, allow 
the average pilot to soon recognize his 
location and judge his heading. 

Mexico's climate, at least that half 
which is affected by a backbone line drawn 
from North to South through its approxi- 
mate center, is ideal all the year 'round. 
Storms which arise only between October 
and April are mostly confined to the East 
Coast and take the font 
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in a little i 
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ning north and south, these nortes sel- 
dom carry their effects to the western 
side of the range. For this reason open 
flying obtains practically all year in the 
sizable area bounded on the north by the 
U. S. frontier, on the south by Guatemala, 
and to the west by the Pacific Ocean. 


For this reason also, nearly all the tourist 
toward the west. 

Recently the writer, without making de- 
tailed inquiries as to flying conditions (al- 
though the newspapers ran stories of 
storm damages on the East Coast), de- 
cided to fly to the Isthmus of Tehuante- 
pec. Inquiries at the field revealed that 
a strong none was blowing and that the 
run to Vera Cruz was closed in. Despite 
strong adverse weather conditions, which 
at times ranged no more than 20 mi. 
parallel to the true course, he was able to 
fly by way of Oaxaca under ideal condi- 
tions. Only upon arrival at Ixtepec, the 
end of the run, had the wind increased in 
velocity, due to the funnel shape of the 
Isthmus itself, but this wind was still 
lowered somewhat by the same friendly 
range of mountains which here acquires 
the name of Continental Divide. 

The now-ancient art of barnstorming 
disappeared from flying's last outposts in 
the United States quite some years ago. 

During the trip described above, and after 
arrival and a night’s rest in Ixtepec, your 
correspondent set out next day for an 
isolated spot variously called Jesus Car- 
ranza or Santa Lucrecia. Though this 

(here meetsthe branch^hne^from Puerto 


gasoline, oj exemplified by shots of old Carmen airport (below, right) 


Crete strips, underground fuel tanks, radio and meteorological stations, 
and complete lighting supplied by its own generating plant. 
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Parks Plane-Buying Plan 
Combines Time Payments, Insurance 


Arrangements including partici- 
pation by bank and insurance 
underwriter sets pace for post- 
war personal plane financing on 
local basis. 


A combined time-payment and insur- 
ance plan for the purchase of per- 
sonal aircraft— a plan pointing the 
way to local financing and coverage — 
has been put in operation by Parks Air- 
craft Sales & Service, East St. Louis, 
111., in conjunction with the Manchester 
Bank and General Insurers, Inc., both of 
St. Louis. 

An integral part of the plan sets forth 
rates which will reduce insurance costs 
from 35 to 50 percent on purchases of new 
and used Ercoupes, for which the Parks 
organization is Midwest distributor. 
These rates, according to C. J. Mucker- 
man, head of General Insurers, were fig- 
ured on the basis of the craft's spin-re- 
sistant two-control characteristics. 

Said to be unique is a feature of Er- 
coupe plan under which members of the 
purchaser’s immediate family, or any cer- 
tified pilot having permission, may fly the 

Thus the policy may cover flight activi- 

with other policies under which only the 
purchaser or other specified individuals 
are protected. 

The purchaser may select any of three 
types of policies: Limited hull coverage, 
written specifically to fit the Ercoupe; 

risks on the craft; and, comprehensive 
hull coverage, which is approximately the 
same as the so-called all-risk policy of 
standard aviation insurance, the broad- 
est coverage which is written on personal 
planes. 

Limited hull rates are reported as $4.50 
per $100 of insurance, named peril $6.50 
per 100, and comprehensive hull $9 per 
$100. 

In addition, coverage may be obtained 
at standard rates for liability and prop- 
erty damage and passenger liability when 
the planes arc not operated for hire. 

The Manchester Bank has prepared a 
booklet for salesmens' use giving details 
on: procedure of aircraft financing; gen- 
eral instructions on use of time payment 
contract forms; limitations and require- 
ments of such contracts; examples of 90- 
day and 18-mo. contracts on new and 
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cedure for financing craft other than 
Ercoupes; payment charts for 90-day, 6- 
and 12-mo. contracts on both new and 
used craft; hull insurance premiums on 
both new and used Ercoupes and other 
aircraft types; passenger, liability, and 
property damage premium tables; and 
prewar new list prices covering more than 
250 different models of aircraft. 

Procedure on financing, for examples, 
is given in the following steps: 

First, set up delivered selling price; and 
accessories (if any) and tax; add insur- 

the basic time price; calculate the down 


payment (33 1/3 percent on new craft, 
40 percent on planes over six months 
old) ; subtract this item from the basic 
time price to determine the net amount 
to finance; establish, from old and new 
model payment charts, the total contract 
amount; establish amount of monthly 
payments according to length of the con- 

Additional steps give instructions for 
setting up the purchaser's credit state- 
ment ; advising him on insurance ; arrang- 
ing even-amount time payments; dis- 
patching the contract for credit investiga- 
tion; and, finally, drawing draft on the 
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jNeWSWEEK of August 28 reports of 
Lieut.-Gcneral George S. Patton, Jr., as fol- 
lows! "If lie kad to choose between tanks and 
bulldozers for an invasion be would choose 
road'building equipment every time. More 
than a construction machine, the bulldozer baS 
been a powerful factor in winning many battles. 

To (juickly, efficiently fit axle shafts and bear- 
ing c.ups into bulldozer transmission cases, 
American engineers designed a special hori- 
zontal assembly press. A conveyor line brings 
the cases to the machine and removes them 
after operations are completed. The part is 


I 

stopped, locked in position, pressed, and re- 
leased by this hydraulically operated, push 
button controlled machine. 

This is another example of bow the American 
Broach and Machine Company help leading 
manufacturers increase output of vital war 
materials. When the war job is done, American' s 
complete service of machines, tools, and engi- 
neering will be available to speed manufacture 
of civilian goods. Let American engineers show 
you bow broaching or special machinery can 
solve your production problems. Write today 
for details. 



BROACHING TOOL 


Ll 


BROACH AND 
MACHINE CO. 


ANN ARBOR, MICHIGAN 

BROACHING MACHINES 
PRESSES 

BROACHING TOOLS 
SPECIAL MACHINERY 
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Canada Sets Up 
Beam-Approach Flight School 


MILITARY 


A akt of every Royal Canadian Air 
Force pilot’s training today gives 
him the ability to return to his 
home airfield and land safely, no matter 
how black the night or dense the fog. This 
skill is taught at the RCAF's recently 
established beam approach training school 
at Deseronto, Ont., where World War I 
pilots learned to fly a quarter-century ago. 

The new training station, first .instru- 
ment flying training school to be set up in 
Canada, is claimed by the RCAF to be the 
only school among the Allied Air Forces 
to combine on one station courses in beam 
approach, beam approach technical train- 
ing, and Link trainer. It is staffed by vet- 
erans of bombing missions over Germany 
and bv top-flight instructors from the 
RCAF and RAF. 

The school is turning ont instructors in 
beam approach flying for all twin-engine 
service flying training schools across 
Canada so that bomber pilots graduating 
under the British Commonwealth Air 
Training Plan will be well grounded in 
this newly developed method of "homing” 
and controlled “let down" while they are 
still in the training stage. Moreover, the 
school is turning out Link trainer in- 
structors and maintenance crews for the 
installation and repair of aircraft and 
ground equipment used for beam approach 

The Deseronto station had the first 
lieam approach equipment in Canada : as 
a result, on days when aircraft at other 
fields in the Dominion were kept to the 
ground by low-hanging clouds and fog, 
aircraft were flying there day and night. 
Icing is virtually the only flying hazard 
feared, for it renders aircraft unserviceable 
and is apt to freeze over the instrument 
apertures. 

At first regarded as a sort of black 
magic which only super-pilots could mas- 
ter, the beam approach system can be 
learned by anyone who can fly on instru- 
ments. The course is short, requiring 
only two weeks. Of this, about 40 hr. are 
spent in the air. Trainees are first con- 


Link training is an important part of 

under which all pilots in Commonwealth 
Training Program get every available aid 
in learning lo fly safely through any kind 
of weather they may meet in actual op- 
erations. Link trainer instructors and main- 
tenance men, as well os pilots, are trained 


By JAMES MONTAGNES, Canadian Correspondent, "Aviation" 

New training course gives technical and flight instruction to Com- 
monwealth Training Program pilots in concentrated effort de- 
signed to make them "weather free" fighters. 
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verted to flying the 'twin-engine Oxfords 
used at Deseronto. Then they take a few 
hours of instrument flying as a refresher. 

Flying by day "on the beam" and prac- 
tising the proper turns for the “let down" 
are the next steps. During this period 
the students are actually flying, blind, with 


a canvas hood shutting out landmarks on 
the pupil's side of the aircraft. The in- 
structor's side is left clear to forestall mid- 
air crashes. Next they do night flying by 
instruments, one of the most important 
phases of the course. 

Here is how the beam approach system 


works : At the end of the longest runway 
at Deseronto is a transmitter throwing a 
long narrow high-frequency radio beam 
which slants upwards. Only li deg. wide, 
it has a range of about 100 mi. at 4,000 ft. 
When the pilot is squarely on the “front 
beam" (as it is termed when the heading 
is into the home station) he hears a steady 
monotone through his earphones. If he 
swings off course to the left, he hears a 
series of dots. If he swings off to the 
right, he hears dashes. On the instrument 
panel is a visual indicator which gives 
his eyes the same information as his ears 
receive through the earphones. 

Cruising at 600 ft. on the beam, he re- 
ceives a distinctive signal when crossing 
the “outer beacon”, a vertical cone of radio 
rays which intersect the directional beam 
2 mi. from the end of the home runway. 
He begins to descend at a standard rate 
to cross the "inner beam" at 100 ft- Here 
he levels off and approaches the runway 
in the correct position for landing. The 
beam brings him down within SO (or even 
25 ft.) oj the runway. 

With the beam approach equipment, 
pilots will tackle landings when they have 
only 100-yd. visibility and 50-ft. ceiling 
conditions, which would be foolhardy to 
anyone flying contact. Learning the cor- 
rect technique in making the proper turns 
and calculations, the flyers must be drilled 
in the procedure until they are letter per- 
fect, They also must be well-versed in 
reading instrument, for they have nothing 
else to guide them in judging where they 
are or how high they are from the ground. 

The beam approach equipment has 
played an important part in bringing home 
the bombers from the big raids over 
Europe, day and night, in good weather 
and bad. And just as important in take- 
offs has been the training given bomber 
and fighter pilots in Link trainers. As 
chief Link instructor. Squadron Leader 
J. C. Edwards, who has seen service at 
British and African operational stations, 
explains : 

“Pilots must know perfect procedure in 
taking off and landing on the big bombing 
raids, and it is the Link trainer which 
constantly brushes them up. Can you 
imagine what would happen with 1,000 
bombers landing or taking off in a period 
of 45 min. — unless we had perfect pro- 
cedure ingrained in our pilots by means 
of Link training? Chaos would result." 

That is why a “good Link instructor is 
worth his weight in gold on an operational 
station,” the RCAF points out And at 
the Deseronto school Link instructors are 
turned out to take posts at other training 
stations throughout Canada. The Link 
trainer follows RCAF pilots from their 
first few weeks in uniform throughout 
their service careers. They take Link 
training at the manning depots and in be- 
tween bombing raids at operational sta- 
tions. No pilot is ever so good that he 
can avoid sharpening his skill on the Link. 

At Deseronto, Link instructor students 
need not be able to fly service aircraft, 
although there are numerous students who 
flew in World War I. In the first two 
weeks of the course, embryo Link in- 
structors learn elementary subjects, such 
( Turn to page 276) 
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China and U. S. Chip In 
For New High In Cooperation 



of composite wing of Chinese Air Force, shown here being briefed U. 5. and have seen service against Japs. (Photos by CNS, Paul 

before bombing mission. Wing consists of selected personnel of U. S. Guillumette) 



wing are Maj. Lee Hsueh~Yuen and Col. Irving Branch. Wing is wing. Here, American and Chinese field men work together on 

commanded by Maj. Gen. Claire L. Chennault and is equipped with maintenance problem. Language differences have been quickly over- 

hard-hitting B-2S's and late-model P-40's. come, hence have been no barrier to efficient maintenance. 



At base somewhere in China, fighter group pilots of composite wing " scramble " 
for their P-40 ' * at signal for another dual-nationality mission against the Japs. 


AVIATION, November, 1944 


FLYING EQUIPMENT 



Design and Construction 

Of Nazi V-1 Flying Bomb 


By CHESTER S. RICKER, Detroit Editor, " Aviation " 

Presenting heretofore unrevealed details of one of this war's most 
destructive weapons — what it is and how it works. 


S ix days after the Allies had invaded 
Normandy, the first living bomb 
hit England— to introduce one of 
the most destructive single weapons of 
the war. And subsequent capture of the 
so-called rocket coast did not stop them. 

Although a war weapon, the V-1 bomb 
is of even broader interest to aviation 
men because of the all-steel construction, 
robot controls, and impulse motor. 

Examination of parts and a full-scale 
model of V-1 disclose many interesting 
structural details and indicate quite clearly 
the probable method of the control and 
the operation of the engine. However, 
as far as possible deductions of this cor- 
respondent will be carefully indicated. 

Aerodynamically the robot bomb is an 
all-steel mid-wing type monoplane with 
an impulse duct engine mounted about 
.10 in. above the fuselage. The use of 


WITH SKETCHES BY THE AUTHOR 



dial graduated, apparently in meters. This 
elevotion. 


sheet steel unquestionably adds to the 
ease and rapidity of fabrication and also 
reduces the cost. 

The complete V-1 unit may be roughly 
divided into eight major sections: The 
nose, warhead or high explosive carrier, 
wing and gas tank, compressed air cham- 
ber, automatic pilot, its compartment, em- 
pennage unit with air-servo controls, and 
the impulse duct engine. 

According to various press reports, the 
nose is made oi wood or a non-magnctic 
alloy so as to accommodate a magnetic 
compass. Since the rest of the structure 
is all-steel a compass could not be used 
inside it There are also reports that a 
radio device is contained in the nose. 
This might be used to establish the posi- 
tion of the bomb when it starts its final 
dive, and radiosonde such as used in 
meterological balloons could easily be 
adapted for that purpose. It is, as a mat- 
ter of fact, difficult to understand why 
the bombs are not radio controlled, for 
the extra weight apparently would be no 
handicap. Perhaps it is because the 
British counteract the radio control. 
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Preview of Coming Airline Financing 


By RAYMOND L. HOADLEY, Financial edit a,. "Aviation" 

Recent equipment orders by major carriers would indicate some 
fat stock offerings, but it appears Wall Street will have to look to 
other fields for new securities. Here's why. 


W hen three airlines recently 
signed contracts to purchase 
$50,000,000 worth of Douglas 
transports. Wall Street immediately fig- 
ured that a major bit of financing would 
soon be coming its way. And stockhold- 
ers, too. may have presumed that large 
capital stock issues would be floated ac- 
cording to past custom. 

But actually the airlines won’t need to 
worry about additional funds until the 
late summer of 1945, maybe not even then 
if they are willing to use growing cash 
resources to take care of early deliver- 
ies. And when the financing day does 
come, some of the lines may veer quite 
sharply from the old accepted pattern for 
obtaining new funds. 

Obviously the airlines are going to 
need money, since the equipment orders 
already placed exceed their liquid cash 
resources. Estimates of postwar capital 
needs for the industry have been placed 
as high as $800,000.000 — a rather stagger- 
ing sum for an industry whose aggregate 
capital structure is not as large as any 
one of a dozen big industrial corporations. 
That much money may be needed, but it 
will only be needed over a period of ten 

Meanwhile there are a number of reas- 
ons why airline executives are not rushing 
to the bankers for additional funds just 
yet. In the first place, initial deliveries of 


the Douglas and Lockheed planes they 
have on order probably will not begin 
until six or eight months after V-E Day. 
Moreover, cash is piling up to the extent 
that some lines could postpone financing 
even longer if they wish. 

The fact is that earnings today are so 
good that airlines can finance a greater 
portion of equipment needs out of their 
treasuries than they thought possible even 
as recently as six months ago. There was 
an alarming dip in earnings early this 
year. Then the lines tightened up on 
operating costs while traffic mounted as 
more planes were returned to them by the 

United Air Lines, for example, dis- 
closed net income of 50c. a share in the 
month of July alone, thus earning the 
company’s entire 1944 dividend in that 
31-day period. Other lines, showing 
quite similar gains, are plowing these 
profits back into the business in the form 
of liquid assets. 

The result of these accumulating earn- 
ings. plus conservative dividend policies, 
is that some of the lines are changing 
their thinking on future financing methods. 
Present prospects are that there will be 
fewer stock issues floated, more reliance 
on bank credit, and not as much use as 
might be expected of the equipment trust 
method so successfully employed by the 
nation's railroads for many years. 



.AlRUtrtJ 

OPERW* 


Here is the situation as it seems to be 
shaping up at this early date for the 
"Big Four” domestic airlines: 

American Airlines officials point out 
that up to 70 percent of the line’s $30,000.- 
000 present commitment for Douglas 
DC-4 and DC-6 transports could be 
financed by cash if the company so elected. 
But when deliveries really get under way 
late in 1945. American probably will 
finance a substantial part of the purchase 
through bank credits or possibly through 
equipment trust certificates. The planes 
would be written off in depreciation in 
six years, and the obligation likewise 
could be repaid out of earnings in about 
the same length of time. 

Eastern Air Lines may choose to pay 
straight cash for its contemplated pur- 
chase of $7,000,000 of transports. Eastern 
has never paid a dividend, preferring 
rather to steadily strengthen its finances 
for future expansion. The result is that 
Eastern at the end of 1943 had cash items 
of $16,500,000 and net current assets of 
more than $13,500,000. 

United Air Lines has about $19,000,000 
cash in the till today, and its position will 
be better by the time payment must be 
made for the $25,000,000 in transports 
that have been ordered — all due to addi- 
tional profits that will accrue between now 
and delivery dates. Last year United 
sold $10,000,000 of preferred stock to ac- 
quire a reserve preparation of postwar 
development. In the future the company 
will probably rely on bank loans in the 
form of chattel mortgages. 

TWA officials forecast that the com- 
pany’s capital requirements by 1954 for 
domestic operations will total around 
$100,000,000. The company has turned 
to bank loans to finance plane acquisitions, 
and it is expected that this method will 
be employed in the future, since some of 
the company officials are known to be 
opposed to the use of equipment trusts. 

Thus it appears that the major lines 
may favor direct bank loans when the 
time comes to raise money. In fact, a 
large number of banks already have indi- 
cated their willingness to make such loans 
for equipment purchases. And the reason 
for tills new interest in airline loans on 
the part of bankers stems from the ex- 
cellent credit rating their strong cash 
position has given them. It is known that 
some banks are willing to provide credit 
for 75 percent of equipment cost, an 
amount that can be easily handled by the 
airlines through depreciation charges. 

This is a far-cry from the situation in 
prewar days when bankers turned their 
backs on American Airlines’ efforts to 
finance its first fleet of DC-3’s, the line 
(Turn to page 296) 
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BOWER GIVES THEM * 


Whether in aircraft that flies or ground vehicles that roll, Bower 
Roller Bearings carry the load with super-smoothness and with 
dependability not surpassed anywhere in industry. 







"We should like to express to you our complete satisfaction with the perform- 
ance of Champion Spark Plugs . . . we were able to obtain the remarkable service 
of 100 hours between changes . . . they required at least 50% less time to service for 
re-installation, since they could be cleaned and re-gapped without dismantling and 

With the Simplest Of maintenance equipment.” Excerpls from a letter tram JOHN E. KCVAKI, Superintendent 


OVER 1,000,000 MILES 
OF FEEDER LINE OPERATION! 


Southwest Airways Cargo Division inaugurated 
an exclusive feeder line service for the ATC just 
21 months ago. Its outstanding success, un- 
marred by accident, and with the safe and 
speedy delivery of over 2,000,000 pound cargo 
proves conclusively and dramatically the prac- 
ticality of true feeder line service. 

In this operation Southwest Airways are de- 
serving of credit as genuine pioneers. They 
have foreshadowed by a million miles plus, the 
type of short haul operations that will inevitably 


link thousands of the nation’s small towns into 
a vast network of speedy and sure transportation. 

The “ups and downs” of this service, over 2600 
route miles per day, totalled 28,000 landings 
and take offs. Loads consisting of war materials 
with high priorities, military freight and mail 
demanded the utmost in dependable service at 
all times. Champion-Ceramic Spark Plugs played 
their vital part with conspic- 
uous success as attested to 
by the above excerpts. 


DEPENDABLE 


CHAMPION 


SPARK 

PLUGS 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 



INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 


Aviation’s 9lew dfeat/rte 
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NOVEL LIGHTWEIGHT JUNCTION BOX 
COMBINES ACCESSIBILITY AND VISIBILITY 


A plastic electric junction box. de- 
veloped by Harry Cramer. Martin 
engineer, is considerably lighter and af- 

tenance than standard metal boxes. 

Design of the new box provides for 
either a metal or laminated plastic flat 
base (depending on whether or not ground 
studs are needed in the assembly) as 
the main section to which installations and 
wiring are attached. The molded cover 
of transparent plastic, developed by W. A. 
Safka, Martin plastics engineer, requires 
only a single, low-cost cavity mold ; form- 
ing is done with air from flat sheet heated 

With the conventional type box, in- 
stallations arc made in the box proper and 
are less accessible during assembly and 
maintenance than with the new unob- 
structed flat surface. 

Another improvement of the new de- 
sign is the reproduction, by photographic 
process, of the wiring diagram on the 
sensitized base plate. This not only snn- 

tlie units during manufacture, but also 
provides a permanent record for use of 

the man-hour savings during manufacture 
and in the field. For example, with the 

section of thTpBM-T MariZr, 1" iTneces- 
sary to remove and replace the cover 
as much as 23 times for visual inspection 
between original installation and airplane 
ground test. This operation is repeated 
numerous times in the field — but with the 
transparent cover it can be eliminated. 

Weight savings , with the. new box are 
considerable, ranging as high as 33 per- 
cent per unit, depending on type of box 
and material from which the base is 
made. Whereas the design is presently 
intended only for the radio direction- 
finder junction box, it is equally applica- 
ble to other junction boxes in the plane. 
In aircraft similar to the PBM-3 Mariner, 
which uses approximately 100 boxes in its 
various electrical systems, this would 
result in a net weight saving of 35-40 lb., 
as well as reduction in material and manu- 
facturing costs. 


who is seen hero displaying unit decked with transparent carer dereloped by W . A. Sofia. 
another Martin engineer. Wiring hook-up, photographically reproduced on sensitized base 

record lor held serrice personnel. Unobstructed hat base surface affords ready accessibility 
during assembly and maintenance, 
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FILE 


COMPLETE 
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P-TO-DATE 


Information. Clear— compact— tabulated wher- 
er possible — conveniently arranged for anyone 
whose job is to buy or specify aircraft controls. And, 
just to make the story complete, the file includes a 
booklet that gives you the inside facts about rotary 
swaging. • This Data File is offered by the company 
that originated Swaged Aircraft Terminals — in fact, 
originated and produced the first corrosion-resisting 
preformed Aircraft Cable. The plus value of this 
longer experience is what you get when you buy or 
specify Tru-Loc Swaged Fittings. This Data File 
makes it easier to specify them. If your file is not 
complete and up-to-date, write the Detroit office. 

AUTOMOTIVE AND AIRCRAFT DIVISION 

6-235 General Motor! Sulldlns • Detroit 2, Michigan 


AMERICAN CHAIN & CABLE COMPANY, 


ESSENTIAL PRODUCTS • TRU-LAY Aircraft, . 
1 PS TRU -STOP Brakos • AMERICAN Chain • WEEC 
. -teat !. HAZARD Wire Rope - MANLEY Auto Servi, 
YgJT? Welding Wire • READING-PRATT & CADY V, 
Business Jor Your Sajety 
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FOR BETTER DESIGN 


FAIRLEAD INNOVATIONS 
GIVE BETTER-T HAN -FAIR UTILITY 




* A' leads for aircraft control cables have 
been brought out at the Curtiss- Wright 
Airplane Div., St Louis. One of these 
fairleads is an adjustable type; the oilier 
is a swivel type. Each has special features 
and range of uses, and both arc simple in 
design, offering rapid adaption to cable 

The adjustable fairlead (Fig. 1), de- 
signed by W. M. Scarborough of the 

blocks secured in superimposed relation 

of the plane. The blocks, of 3/16-in. 
phenolic material or other suitable com- 
position, are pentagonal — each having the 
form of a small square with an equilateral 

pair of parallel cable guide slots, opening 
on the same side of the block and per- 
pendicular to the guide slots of the other 
block, thus forming a criss-cross pattern 
of openings for running the cables. 

The mounting of the assembly is ren- 
dered adjustable by perpendicularly op- 
posed anchor slots on the respective blocks, 
affording radial movement with respect 
to predetermined cable centerline location 


— an advantageous feature, since cable in- 
stallations frequently fail to conform 
exactly to given centerlines. Friction may 
thus be reduced to a minimum on long 
cable spans incorporating many fairleads. 

The fairlead is installed by slipping one 
of the blocks over the cable, then slipping 
on the other block with the opposing guide 
slots to confine the cable in an opening 
of the criss-cross pattern. 

Screws inserted in the opposing anchor 
slots secure the fairlead to the supporting 

between the blocks to provide against 
vibrational displacement Prior to tight- 
ening the screws, the blocks are moved 
until the bounding walls of the guide slot 
assume a position free from contact with 
the cable. 

Motion of one block is always at right 
angles to the motion of the other. Thus 
the location of cable apertures may be 
varied over the area of the aperture in the 
bulkhead merely by linear movement of 
the blocks. 

A novel swivel type fairlead (Fig. 2), 
designed by T. S. Lindabury, also of the 

fective restraining means for control 


cables and is particularly adapted to facili- 
tate their rapid installation or removal. 

This fairlead is a one-piece composition 
block molded in the form of a reel device 
with two horizontal arms. One of the 
arms is slotted for cable guidance and 
allows sufficient freedom of cable motion 

forward™ Z spaced 'and serves as T^Iot 
closure, restraining the cable normal to 
its length, to prevent escape. 

lead from its support when stringing a 
cable. The block is pivotally mounted 
on a pair of bearings carried on brackets 

the swivel arrangement permits the slotted 

of the cable so that large cable fittings 
may pass through the substantially larger 
rectangular opening between the hori- 
zontal arms of the block. 

Only a simple manual operation is re- 
quired to adjust the fairlead or remove 
it from a cable guiding position to one in 
which the cables arc freed. The device 
is secured in the normal position by a 
small lockpin carried in an aperture pro- 
vided in the side portion of the block and 
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The subject of the Ball Bearing is on 
everyone's lips nowadays, because 
of its immense importance to the 
prosecution of the war. 

But how many know what a ball 
bearing is— what it does— why it is 
so indispensable? 

A ball bearing is not merely a steel 
balll It consists of the assembled 
mechanism illustrated. 


It is used wherever shafts turn, to 
support loads, to permit higher, 
smoother speeds. Because nothing 
rolls like a ball, it reduces friction 
and wear and assures that the pre- 
cise "location" of machine parts is 
maintained. 
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HYDRAULIC POWER 

FOR Lockheed CONSTELLATION 




Four engine-driven Vickers Variable Volume Piston Type 
Pumps supply the hydraulic power for the booster system and 
the main hydraulic system on the Constellation. An integral 
part of this pump is a pressure control device that automati- 
cally and continuously maintains the desired pressure inde- 
pendent of varying volume demand and of engine speed. 

This Vickers Pump automatically delivers the volume of fluid 
required by the hydraulic system. When the requirement de- 
creases, the stroke of the pistons is shortened; when more 
volume is needed, the piston stroke is lengthened. Never is 
an excess of fluid pumped. The pump maintains full pres- 
sure in the system at all times with very little horsepower. 
The variable volume pump eliminates the necessity for the 
conventional accumulator and unloading valve required when 
a constant volume pump is used. The variable 
volume pump is recommended when hydraulic 
power is used continuously during flight . . . 
as for the flight control booster system. 

As shown by performance curves, volumetric 
efficiency and overall efficiency are very high. 

Maximum recommended operating pressure is 
1700 psi and maximum recommended speed is 
2700 rpm. Maximum hydraulic horsepower 
output is 15.0 hp at 2700 rpm. The range in 
pressure necessary to cut volume from maxi- 
mum to zero can be varied to suit requirements. 

The maximum pressure is readily adjustable. 


Vickers 


Incorporated 


fitovtUee/ /m/ 

Vickers 

VARIABLE VOLUME 

PISTON TYPE PUMPS 
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AEROQUIP SELF SEALING COUPLINGS AND HOSE LINES 



303 WAREHAM BLDG., HAGERSTOWN, MD. . 1709 W. 8th, LOS ANGELES - PRENCO— 72 STAFFORD ST., TORONTO, ONT. 
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RECONVERSION will not be a mere return to prewar production . . . 
The use of new materials and new methods will increase the demand 
for high quality Blueprints delivered quickly at low cost. 

PEASE BLUEPRINTING AAACHINES will provide these necessary 
Blueprints in volume and on time. Unparalleled in performance, 
fast and economical in operation, they require less attention and 
make sharper, clearer, more contrasty prints than any other tracing 
reproduction machine. Pease Blueprinting Machines are noted for 
their speed (Pease "22”, not illustrated, produces prints at 30 feet 
per minute or more) and for their low cost, quality production . . . 
fine prints as low as one cent (or even less) per square foot. 

PEASE SENSITIZED PAPERS, for use with any Blueprinting or Whiteprinting 
(Dry Direct 'Process) machines, are uniformly dependable for producing 
quality Blueprints, Blueline Prints, Brownprints (Negatives), Brownline 
Prints and Multazo Whiteprints. 

Ask for descriptive literature and prices today. 

THE C. F. P E A S E COMPANY 

2611 WEST IRVING PARK ROAD • CHICAGO 18, ILLINOIS 
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aerial navigation depends upon absolute 
accuracy of aircraft instruments. 

Constant testing of these instruments under flight conditions 
... in the air or on the ground ... is possible with 
Federal’s regulated- voltage power supply. 


Designed to replace unwieldy storage batteries normally 
used for this purpose, this light-weight Federal power 
supply converts 115-volt alternating current into a closely- 
regulated, filtered direct current for the accurate testing 
of electrical instruments and other aircraft accessories. 


rhis is only one of the many types of all-purpose power 
supply units powered by Federal Selenium Rectifiers 
. . . another example of Federal design and manufacturing 
leadership . . . and another good reason why you 
should consult Federal first. 


Federal Telephone and Radio Corporation 
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D- 25 

Materials 

Stainless Sheet Steel 


T km per of cold rolled stainless 
steel is the same as that of sheet 
brass, aluminum, and copper — 
annealled, quarter hard, half hard, 
three-quarter hard and hard, depending 
upon amount of working. Principal 
requirements under AN-QQ-S-772, in 
percentages, are: C, .12, .15 max. for 
.050 in. and thinner; Mn, .2 to 2.5; P, 
.04 max,; S, .04 max.; Cr, 17 min.; 


Ni, 6.5 min. ; Si, .2 to 1.5 : Cu, .5 max. ; 
Ti or Cb or other stabilizing element at 
option of producer. About 17.5 per- 
cent Cr and 7.25 percent Ni is widely 
used, giving high ductility in propor- 
tion to tensile strength. The following 
data obtained from samples from 
Armco commercial shipments are more 
indicative of working material than 
laboratory specimens would be 


Estimated Weights 
Of Stainless Steel Sheets 


Chromium nickel stainless steel 42.0 lb. per sq. ft. per inch thick 
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-30°F 210° F 

High or Low Temperatures— 

Time's Little Viscosity Change 


Small change in viscosity over a wide temperature 
range is one of several important properties that 
distinguish Dow Coming Fluids. These new silicone 
products are available in two series, depending on 
the viscosity grade and freezing point required. In 
both Type 200 and Type 500 the viscosity change is 
much smaller than that of any known liquids of 
equivalent viscosity. 

The simplified graph above shows the viscosity 
grade and temperature slope of Type 200 Fluids 
compared with hydraulic oils over a temperature 
range of -30°F. to 210°F. Note the flat slope of the 
DC Fluid. This illustrates a characteristic that has 
awakened keen interest. Here are fluids that stay 
fluid, even at temperatures far below zero. Such 
remarkable properties indicate that these new inert 



OW CORNING CORPORATI 
OX 592, MIDLAND, MICHIG 
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AND THEY DID THIS JOB BY 






RUBBER COMPANY 




SAFETY FIRST, LAST AND ALWAYS 


IS EASTERN AIR LINES’ CREED 




U. S. ROYALS 

ARE SAFETY-TESTED, TOO 




UNITED STATES 


RUBBER COMPANY 
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73-80 octane gasoline for non- 
scheduled aviation. OPA, as 
the government’s rationing 
agency, didn't want to break 
precedent by letting gasoline 
out of its hands; CAA con- 
tended its special knowledge 
and field facilities were essen- 
tial to equitable distribution. 


observers have been figurir 
Nearly all of the 5 "" 

trainers have been sc 
light liaison planes s 
dared surplus total 
than 2,000. It will *■ 

before 

leased. 


months 


Probably the major- 
ity of those overseas will not 
be worth shipping home. Most 
of the heavier basic trainers 
will not be suitable for private 
operation, though crop dust- 


Effective Nov. 
inspectors bega 
of allotments I 
tailers. who apf 


Pilot training. 


governr 


large numbers of the: 
a while the hungry 
will absorb every iten 


transport of persons and 
cargo, and maintenance of 
aircraft airworthiness. None 
goes for barnstorming, sight- 
seeing, or joy hopping. 


C-82 IS FLYING BOXCAR 




Modification of regulations 
on personal flying is recom- 
mended by the Personal Air- 
craft Council, Aeronautical 
Chamber of Commerce, in a 
statement to William A. M. 
Burden. Assistant Secretary 
of Commerce ; L. Welch Pogue, 
chairman of CAB; Theodore 
P. Wright, administrator of 
CAA; and Senate and House 
aviation committees. 

Council Chairman J. T. 
Geuting. Jr., urges a reduction 
of "must” regulations to the 
"enforceable minimum,” the 
substitution of “should" sug- 
gestions, and a “safety in 
flight” educational campaign. 
Any citizen should have the 
right to secure a pilot's cer- 
tificate with ease comparable 


Plight corridors leading out 
of a number of airports in for- 
merly restricted areas have 
been approved by the Army. 
Accordingly, it is now possi- 
ble for civilian pilots to fly 
out of defense areas in eight 
locations. 

National Aeronautical Asso- 
ciation gave the number of 
airports thus relieved as about 


to getting a driver's license, 
the Committee says. 

The council asks that rules 
governing aircraft type cer- 
tification be re-drafted, giving 
manufacturers more respon- 
sibility and the government 
less. It is remarked that the 
automobile industry has 
achieved world leadership 
through industry initiative, 
unhampered by government 
regulation. 


Award Sikorsky, Gregory 
AHS Fellowships 
First honorary fellowships 
in the American Helicopter 
Society were recently awarded 
to Igor Sikorsky and Col. H. 
Prank Gregory at the society's 
initial annual dinner in New 
York City, a gathering at 
which it was announced that 
membership exceeds the 200 
mark. C. L. "Les” Morris, pres- 
ident. tendered the certificate 
to Mr. Sikorsky; Ralph P. 
Alex. AHS’ first president, 
made the award to Col. Greg- 

"pointing out that helicopter 
engineering still has many 
difficult problems to solve. 
Pres. Morris declared that the 
industry needed sizable funds 
for research and development. 
He suggested a starting fund 
of $10,000,000, possible to be 
allocated to NACA, since the 
results would then be open to 
the entire industry, and he 


confirmed the total, it only 
named the approved corridors. 
These lanes are about 3-mi. 
wide and the boundaries spe- 
cifically defined. 

Permission to lift such re- 
strictions is first obtained 
from Fighter Command head- 
quarters, then CAA assigns 
channels out of the zone. 


the helicopter", and he said 
there was “no doubt about 
the 'great future' of the craft. 
America is leading in heli- 
copter development." he de- 
clared, adding that the coun- 
try "should, through research 
and development, maintain 
this leadership." 


Civil Air-Fuel Rationing 
Now Under CAA 
After a months-long battle 
between OPA. WPB, PAW 
(Petroleum Administrator for 
War), and CAA, the latter 
was given control of rationing 


SPOT CHECKING * 

uia teil 'com JeiiSo’n ' ^Yn'in? 
ational air transport, has 
been presented in 2v-paae 
''Alri^nes'f^r^lJnUcd ^States 
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MAMMOTH DIE-PRESSED 
FORGED 


Weight, 9 7 /a lbs.; size, 6Vs" diameter x 5 Vi" 


T his is really a large piston, used in high-power engines for the bigger 
bombers and freighters. It is made by the die-pressed forging method 
pioneered and perfected by Revere. Previously, any such shape would 
start as a casting. The Revere method produces a vastly improved product, 
having a close-grained, homogeneous structure of increased strength. Even 
the most intricate shapes can be made quickly, and so accurately as to 
require a minimum of machining. Revere forgings are also available in 
magnesium, copper and copper alloys. 

The piston pictured is made from IBS alloy rod, designated as I8ST 
after heat treating. In the post-war period fewer pistons of this size will 
be required ; instead, the chief demand will be for much smaller ones for 
plane, passenger car and truck use. When that time comes, remember 
the advantages of the Revere forging process. We shall be glad to 
cooperate with you now in planning for the future. 


TECHNICAL ASSISTANCE: The Revere Tech- 
nical Advisory Service is at your command in 
working with aluminum and magnesium alloys. 
Send for your complimentary copy of the new 
booklet "Revere Magnesium Alloys and the 
Light Metals Era.” Also available: the 54-page 
manual, "Revere Copper and Copper Alloys— 
Technical Information for Product Designers.” 
Write Revere Executive Offices. 



COPPER AND BRASS INCORPORATED 
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,t the Honeycomb **«* 


Fabrication of lightweight aluminum cores tot 
many types of heat exchangers — aircraft radi- 
ators, oil coolers, heaters — is accomplished by 
brazing. Aluminum alloys contribute strength 

and resistance tocorrosion. The brazing process 
provides speed and uniformity of production. 

In the tubular-core section pictured above, 
thin-walled aluminum tubing and Alcoa 
sheet, perforated to receive the tubes, are 
assembled in a fixture which holds all parts 
firmly in place. Furnace-brazing is then em- 


ployed to join them into a riglfl, pressure- 
tight unit. Other fabricators may employ 
flux-bath brazing, hand welding and brazing, 
or combinations of all methods. 

How the molten brazing alloy flows at the 
line of contact, forming a fillet which bonds 
all parts securely together, is seen in the 
above photomicrograph. 

Alcoa will assist you in adapting the brazing 
process to your products, advising on initial 
and final cleaning methods, fluxes and brazing 
temperatures. For this help, write ALUMINUM 
Company of America, 2182 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


lcoaIaluminum 
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marking on feasibility, 
Halsey R. Baaley of All 


on them, any hour, any place. 
Air supply of armies is sec- 
ond in importance only to the 
flying of soldiers themselves. 

Concerning types of aircraft 
to be used by AAF after pro- 




Barney M. Giles, Deputy Com- 
manding General and Chief of 
Air Staff, said recently that 
standardization would be on 
three basic fighters, four heavy 
and very heavy bomber types, 
and two medium bomber types. 
Over-all cutbacks will be about 
40 percent when Germany 
quits. 


sealing obsolete. Rocket mis- 
siles, now used by all belliger- 
ents — fired from ground, ship, 
and plane, also plane to plane 
—have great possibilities. Ad- 
vantage is that the launching 
device is light as compared 
with a gun throwing equiv- 
alent demolition power. Rocket 
accuracy, so far, is not good. 
Army announces the new 
Thunderbolt XP-47N. with a 
longer range for attacking 


rope- •if round trip.- co 
d by prospect of flights 
family owning planes al 


regular P-47's tapering off. 
Thunderbolts have been pack- 
ing the rockets, with little 
impairment to their perform- 
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Aviation Manufacturing 


September Output is 7,598 Planes, Down 341 
W-11 Schedule Calls for 101,944 Craft in ’44 


craft ai 


i probleir 


Numerical warplane produc- 
tion has declined each month, 
except in May, for six moi 
The all-war high point 
last March, with a total of 
9,118 units. Production 
April was 8.343; May. 8.902; 
June. 8,049; July, 8,000; Aug- 
ust, 7.939; and September. 
7,598. 

The September total repre- 
sented 92,700,000 lb. including 
spares; or about 1,200,000 lb. 
less than August. 

Increasing emphasis 
heavy bombers, plus con 
design changes, plus i 
power shortage, caused the 
leveling off short of the an- 
ticipated 10,000 - per - month 
rate. In addition to above 
causes, recently-ordered pro- 
gram cutbacks are now con- 
tributing to the declining 
monthly rate. 

Production of Boeing B- 
29 ’s reached a new high in 
September. At the same time, 
J. A. Krug, WPB chairman, 
succeeding Donald Nelson, 
said labor deficiencies are 
holding super-bomber produc- 
tion behind expectations, 
despite efforts to improve 
labor recruiting and work 
efficiency. Mr. Krug criti- 
cized the public for shifting its 
interest and energies to post- 
war matters. 

So great is the current 
log of other warplane 
action, in pipelines, and in 
process, that military c 


W-11 Calls for 101,944 
Craft in ’44 

WPB'S new W-ll aircraft 
production schedule, replacing 
schedule W-10, cuts the four- 
engine bomber program from 
18.081 to 17,955 in 1944, and 
from 18,161 to 12,862 in 1945. 
Medium two-engine bombers 
are reduced slightly to 7,373 
this year, and increased from 
3,121 to 3,842 in 1945. Light 
two-engine and single-engine 
bombers are reduced in both 
years. Fighters are cut from 
42,861 to 40,595 this year, and 
from 48,361 to 43.526 in 1945. 

Total of combat planes is 
reduced 3,640 units this year, 
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10507 next year. There 
slight increases in train- 
liaison, and special pur- 
pose categories in 1945. Th< 
total aircraft program for 194' 
is 101,944, reduced from 106.- 
745. Total program for 1945 
is 96.824, reduced from 107,466, 
1 of 10,642 for next year. 


Lags on A-26’s, B-29 

The largest company 
back went to the Lockheed 
plant at Burbank, where ar 
order for 1,947 P-38 Light- 
nings was canceled. War De- 
partment said this was tc 
make way for a new type ol 
plane. 

A reduction of 1,286 C-47'i 
from the Douglas plant out- 
put at Oklahoma City was the 
second largest, numerically. 
This reduction takes effect 
slowly through all of 

An increase in the output of 
Curtiss C-46 Commandos 
indicated by the War Depi 
ment, eliminating future pro- 
duction of 435 P-40's. T 
small remaining schedule — 
Boeing Kaydet trainers was 
eliminated to allow for 
production pressure on E 
at Wichita. Bell’s schedule of 
P-63 Kingcobras was cut by 
325 units, but the company 
will continue at top level with 
-lore steam behind other 

Psychological effect of 


craft cutback ordei 
battle victory news 
extremely difficult for WPB. 
the armed forces, and the 
manufacturers to maintain 
efficiency of management and 
labor. In urging the people 
to stay on the job, WPB 
Chairman Krug pointed out 
that the 1944 program of 
Douglas A-26 production was 
only 27 percent completed 
through August; B-29’s, 42 
percent ; heavy duty trucks. 45 

ammunition, 50 percent. 

examples. After V-E day,' Mr. 
Krug said, most of the pro- 
grams that now seem difficult 
will be easy. He said there 
prospect of cutbacks in 
i-26 Invader and B-29 
Superfortress program. 

Payment Ruling Smoo 
Contract Terminatlo 

The aircraft industry 

in important point in its pro- 
gram for a workable contract 
termination policy when Rob- 
ert H. Hinckley, director of 
contract settlement, iss 
regulation authorizing 
• iting officers of Army, 
ry, and other procurement 
agencies, to pay 75 percent of 
-lanufacturers' claims and up 
) 90 percent within 30 days of 
application, with additions ' 
payments upon submission c 
adequate accounting data. 
Payments are made to prime 
contractors on their own ap- 
plications, and to subcontract- 
tors on applications made 
through their prime con- 
tractors. 

The 75 percent payment is 
alternative with the T-loan 
program as a source of co: 
version funds. The T-loan 
administered by the Fedet... 
Reserve System. Contracting 


officers appear to have almost 
unlimited power in making 
settlements, but this has not 
yet been tested. 

Presidents and top officials 
of 15 leading aircraft manu- 
facturers. meeting last month 
in Washington during sessions 
of the Aeronautical Chamber 
of Commerce, were mainly 
concerned about survival cl 
their companies alter the war. 
Three principal problems, out- 
lined by E. E. Wilson, chair- 
man of the Chamber's Board 
of Governors, are contract 
termination, disposal of sur- 
plus aircraft, and surplus 
plants. 

First thing stated to be 
needed is quick termination of 
contracts and immediate pay- 
ment from the government, to 
provide funds with which to 
Initiate peacetime projects. 
The aircraft men hope they 
will be allocated sufficient 
labor to get started on civilian 
production when they are re- 
leased from war work. 


ainers Sell 
Craft are 


. But Coml 
Problem 


Job c 



Nearly all of the 5,400 War 
Training Service (CAA) light 
planes have been sold at auc- 
ind for satisfactory 
prices. Next will be offered 
about 6,000 heavier military 
training planes. These will 
" ' slower, being less 

desirable, and prices may 

Most difficult job facing the 

nation division of the Sur- 
plus War Property Adminis- 
• ition is disposal of combat 
craft. A test breakdown of a 
B-24 shows that man-hours 
required in the disassembly 
s„u — • more than the sal- 
n be sold for. Both 
; and foreign U. S. 
of metals have been 
seriously depleted by this war. 

It^is ^expected the public 

planes. Probably a way will 
be found to stock-pile useless 
varplanes, even if it costs 
money. 

It will be some time before 
any number of military trans- 
port planes will be declared 
surplus. However, SWPA's 
pricing policy on surplus 
planes includes a program for 
transport planes, to be inau- 
gurated when the time comes. 
Transports are broken down 
' ' groups: Multi-engine 
equipment of more than 17,- 
500 lb. gross, and single- and 
multi-engined planes ol less 
than that weight but more 
5,000 lb.,— in general cal- 
culated for main lines and 
feeder lines, respectively. 

223 
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r The “Grasshopper” . . . the smallest 

of all U. S. military planes . . . earned 
its name in action. Flown by an 
artillery officer, it hops up from a 
cow pasture or a runway made by a 
bulldozer, climbs its scant one or 
two thousand feet and hovers to di- 
rect the fire of the artillery below. 

If attacked, it can swoop down to 
safety, hug the ground and hedge- 
hop back to its Artillery base. 

THE ELECTRIC AUTO-LITE COMPANY 

SARNIA, ONT. Win S Cable Division 

BACK THE ATTACK-BUY AND KEEP MORE WAR BONDS 


the “Grasshopper the dependa- 
bility to carry out its job . . . wire for 
ignition . . . instruments . . . radio. 
Every type of wire and cable manu- 
factured by Auto-Lite for modern 
aviation meets the rigid demands of 
this exacting industry. We have had 
numerous requests for Form No. C- 
503 covering Steelductor Cable, and 
Form No. 838 on Low Tension Cable. 
Write for your copies today. 




WIRE-CABLE 


TUNE IN "EVERYTHING FOR THE BOYS" STARRING DICK HAYMES — EVERY TUESDAY NIGHT — 
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International Civil Aviation Parley Opens; 

CAB Route Hearings Seen as Long Grind 

. . . NA opens service into N. Y.j purchases CW-20 
planes . . . Compete for "gateways" . . . Douglas craft 
accented in airline orders . . . Carrier taxes studied 
. . . RCA and EAL buy planes . . . ATC operations 
of AA and UAL revealed . . . SAE 
airliner Improvements. 

The United States took the 
initiative in world air trans- 
port affairs when the State 
Department invited represent- 

participate in the Interna- 
tional Civil Aviation Confer- 
ence, which began November 
1 in Chicago. 

Program suggested in the 
Department's invitation is: 

(1) Arrangement for immedi- 
ate establishment of “provi- 
sional" routes which would 
serve during the war-to-peace 
transition period; (2) estab- 
lishment of an interim coun- 
cil which will collect and ana- 
lyze experience looking toward 
a permanent world air trans- 
port organization and oper- 
ating system; (3) study of 
the preliminary groundwork 
’ ■' e proposed over " 


volume of data and op 
which will be submitted 
' . " examiners. There will 
be opinions and orders or 
each applicant, but they prob- 


tion ci 

It is assumed that Russii 
and Britain had agreed to thi 
U. S. proposed agenda for the 
conference during recent ex- 
ploratory meetings. Inclusion 
of 55 nations in current 
liberations indicates to 
servers that while the United 
States intends to secure 
position in world air coi 
merce commensurate with its 
volume of traffic and its pt 
in the war. it will respect t 
aviation interests of small 
countries. 

The State Department, and 
presumably delegates fi - 
the other countries having 
ternal air plans, want each 
nation to grant rights of free 
transit and technical landing 
to all others, at least until 
such liberties can be 
out for effect. Proposals 
airmen of one sovereignty 
may fly over territory of ai 
other, without the lattei 
knowledge or consent, are n 

Though tl 
reach legal 
contest for position 
air trade will be continuous 
and determined, and 
will always be a measure 
of economic and military 
strength. 


tinues hearings on a huge 
backlog of applications for 

To save time the Board ci 
solidates the applications 
geographical groups for hear- 
ing purposes. Hearings 

group of applications, by 

line operators and by steam- 
ship companies, to fly from 
the West Coast to Hawaii. 

A group of 16 applicants for 
U. S.-Latin America routes 
has been heard. Some of the 
applicants are big steamship 
companies: United Fruit, 

Grace Line, Moore-McCor- 
mack, Waterman, Atlantic, 
Gulf and West Indies, and 
the rest are airline companies. 

Important issues are in- 
volved. Arguments by appli- 
cants and witnesses 

chosen instrument or 
trolled competition foreign 
policy will influence Congress; 
the same is true of contro- 
versy on the demand by sur- 
face transportation for rights 
in the air; future relations be- 
tween North and South 
America will be vitally af- 
fected by intercontinental air 
transport; and the future of 
the individual applk 




The Board will a 

authorize routes, un 

icy of controlled competition 
accordance with present 
, on the pattern of its 
cently proposed U. S. I 
world air map. The “inter: ... 

temporary routes proposed 
.. the State Depart! " ' 
liberated and other countries 
the 55-nation conference, 
s not affect certificates to 
be granted by CAB, although 
the Board has 1st — 
may issue more, temporary 
certificates. 


Contracts for over $60,000,- 
000 worth of Douglas DC-4's 
and DC-6's for postwar deliv- 
ery to United Air Lines, Pan 
American-Grace, Eastern Air- 
lines, American Airlines. 
Penn-Central, and probably 
others, has led some observers 

tem may standardize exten- 
sively on Douglas equipment 
" , just a 


in tl 


NA Opens 


; Buys CW-20' 


National Airlines has 
started operations from the 
South into New York, the 
second East Coastwise serv- 
seventh tenant at 
La Guardia Field, and the 
first at Idlewild, Long Island. 
NA will use the Eastern Air 
Line route temporarily, later 
moving nearer the shore. 
Lockheed Lodestars are being 
flown; other equipment is t< 
become available. Both East- 
ind National are appli- 
for extensions to Latin 
American countries. 

George T. Baker, National 
president, proposes “cabin" 
class passenger fares one- 
third less than “first class.” 


s nations t 


die the 55-nation co: 
tries to form a world 
e pattern, the CAB con- 



•30's. 


t of 


The Army will use its in- 
fluence toward apportion- 
ment of civilian aircraft pro- 

experienced producers will be 
kept intact for emergency. 
Manufacturers like Lockheed, 
Martin. Curtiss-Wright, Boe- 
ing, Fairchild, and others, 
who have up-to-date designs, 
will drive ahead for airline 
business. 


e for “Gat 


ways” 


Each of several cities — 
ew York, Miami, New Or- 
ans, Dallas, Jacksonville, 
id others — have been claim- 
ing special merits as an air 
"gateway" to countries south 
of the border. Probably sev- 
eral of them will become 
ports of entry and departure 
for lines to the south. 

Of course, airways do not 
actually need gateways, as 
highways and railroads and 
shipping lines do. When there 
enough traffic between 
las and Rio. for instance, 
airlines may go the straight 
without bothering with 

hy some authorities believe 
nail aircraft will have the 
dvantage over larger ones. 

Pennsylvania - Central Air- 
lines has contracted with 
Douglas for 15 DC-4 transport 
planes for delivery "within 
several months" after peace. 
Total amount of the contract 
$15,000,000. PCA links 
nearly 50 cities in the indus- 
trial East. North, and South. 

Bedell Monro as- 
serted that this order con- 
stitutes PCA's initial require- 
ments for postwar expansion 
of routes and service, and 
lat further addition to the 
set will be made as required. 
Eastern Air Lines followed 
with announcement that it is 
making a $25,000,000 expan- 
of its fleet through pur- 


If It's Hard To Get At 


;?J 



at/ 




THE SCREW THAT’S f# 

**rol*r 



EASIER, FASTER ASSEMBLIES . . . greater holding 
power . . . convenient disassembly . . . are the reasons 
why Bristo Multiple-Spline Socket Set Screws are being 
used in tremendous quantities now that it is so important 
to specify the best. To accommodate greatly enlarged 
demand, manufacturing facilities have again been in- 
creased — this time by 25% — and further expansion is 
being planned. 


WHY 

“BRISTO 

MEANS 

“TIGHTER” 


} 


THE TIGHTEST-SETTING 
SMALL SCREW ON THE MARKET 

When the fastening point is awkwardly located 
or so small that it’s hard to get at ... or where 
vibration will be encountered . . . plan on using 
Bristo Screws. 

The unique multiple spline design gears the 
screw to the key — for convenience in handling 
. . . and to utilize greater wrenching force with- 
out damage. The Bristo screw can be turned far 
bfyond the point where an ordinary screw would 
burst or at least round out. Sizes as small as No. 
4 wire can be set to withstand real vibration. Yet 
if adjustments need to be made, a flick of the key 
will loosen the screw. 

Specified by leading aircraft and communica- 
tions equipment manufacturers; ideal for elec- 
trical appliances, cameras, motor assemblies, 
instruments, etc. See other applications listed in 
THOMAS' REGISTER. 


Bristo: No expand- ^ 
ing pressure; the 
key pulls the screw 
around 


m 


BRISTOL. SCREWS 

GEARED TO THE KEY -FOR FASTER, EASIER, TIGHTER SETTING 


BRISTOL 
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E. F. Burton and Carlos Wood 
of Douglas, and the other by 
Reagan Stunkel of Lockheed. 
The subsequent discussion 
was dominated by airline 
representatives whose theme 
was that transport plane de- 
signs still leave much room 
for improvement. 

Airline spokesmen con- 
tended that past designs al- 
most invariably fell short in 
at least one of these basic 
factors — safety, speed, com- 
fort, and cost. Review by op- 
erator representatives prior to 
production was advised. Fire 
detection and control was 
specified as deficient. 

It was indicated that ex- 
perience proved 13 hr. utiliza- 
tion as satisfactory because 
weather, scheduling, traffic 
necessities, and customer 
whims will limit utilization to 
approximately that time. One 
line's experience pointed to 
an average of 1 man-hour per 
hour of flight per ton of 
weight as average mainte- 


chase of Curtiss CW-20’s and 
Douglas DC-4's. Capt. Rick- 
enbacker stated his line 
hopes to begin operation of 
the Commando-type 20’s by 
the fffll of '45 and the 4's as 
soon thereafter as possible. 


CAB has appointed a 20- 
man advisory committee to 
assist in a study on multiple 
taxation of air carriers, under 
the chairmanship of Board 
Member Oswald Ryan.' Com- 
mitteemen were selected from 
the various activities related 
to the subject of taxation of 
air carriers. The study is be- 
ing made pursuant to a Con- 
gressional act, following the 
Supreme Court's decision 
against Northwest Airlines in 
the Minnesota tax case. 


Operations of AA 
UAL Revealed 


(ATSC 


Details meanwhile were re- 
vealed on American Airlines' 
global operations for the ATC. 
In the period Aug. 1943 to 
July 1944 alone, the line flew 
11,634,309 mi. in transocean 
operations. Breakdown of this 
figure was North Atlantic. 
6,078,425 mi.; South Atlantic. 
2,296,165; and other oceans, 
3,251.719. Passengers carried 
totaled 23.987. 

Extent of the operations are 
indicated by the fact that in 
the period named there were 
2,690 Atlantic crossings. Cur- 
rently the company is aver- 
aging seven round trips daily 
over the North Atlantic. 

A chronology was given by 
AA of operations since Pearl 
Harbor, also details on train- 
ing assignments, modification 


Later, a paper by Henry 
Dreyfuss, New York industrial 
designer, contended that big 
planes operating over long 
routes would have walk- 
around and also recreational 
space. Countering was argu- 
ment that fewer such "frills" 


read before the Institute of An 
the Aeronautical Sciences in j J™ : 
the recent Air Transport ! hr . 
Meeting in Washington, D. C. | full 


i nS* La opolch 


and fatigue probl 


Basic features for the de- 
sign of a combination pas- 
senger-pickup plane were 
pointed out recently by A. B. 
Schultz, chief engineer of All 
American Aviation. Company 
has been investigating the 
possibilities of adapting the 
service to include passengers, 
the plan being to make land- 
ings only w'hen necessary for 
the accommodation of pas- 
sengers; otherwise the mail 
and express would be picked 
up and delivered in flight as 
it is now. 

Gross weight of the air- 
plane should be about 15,000 
lb. to provide for 12 passengers 
and baggage, pilot and co- 
pilot, 300 lb. of through ex- 
press, 200 lb. of pickup equip- 
ment, 1,500 lb. of pickup cargo 
capacity, and 500 mi. range 
with the customary reserves. 
Cruising speed is put at 175 
mph. Controllability at 80 
mph. would be desirable. 

It may be necessary to ob- 
tain engines capable of 100 
percent boost for emergency 
takeoff, either by water in- 
jection or other means. Ad- 
dition of rocket clusters in 
the tail of each nacelle for 
emergency boost require- 
ments, operable in case of 
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advisory services. '■ , 

Further, United Aif Lines 
reported completion of its 
1,500th flight across the Paci- 
fic carrying personnel and 
materials to the Far East war 
theater-' for the ATC. United 
record shows about 11,000,- 
000 'mi. flown over the 7,350- 
mi. .route between California, 
HSWAJif and Australia since 
operations began late in ’42. 
Two daily round trips are now 
flown with 20 Douglas C-54's 
furnished to UAL by ATC. 

Average elapsed time for 
the westbound flight from 
San Francisco to Townsville, 
Australia, with stops at Hono- 
lulu, Canton Island, Tarawa, 
Guadalcanal, and Port Mores- 
by, is 50 hr. Passengers have 
totalled 38.990; cargo, 6,434,- 
619 lb.; and mail, 6,030,512 lb. 


Transport aviation got the 
accent in the Oct. 5-7 SAE 
National Aircraft Engineering 
& Production Meeting in Los 
Angeles. Leading off were 
two companion papers, one by 


a not-too-distant solution to 
this problem. 

Other features were detailed 
by Mr. Schultz in his paper 


AVIATION, Nc 


mber, 1944 




Now... 

Aerodynamic Braking by 

REVERSE THRUST 


Aerodynami 
is inherent it 


CURTISS 
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• There are more than 25 precision-made parts in the 
average Multiple Circuit Electrical Connector. When as- 
sembled, they perform their function — that of making or 
breaking many electrical circuits simultaneously — with the 
utmost simplicity and efficiency. Such simplicity in oper- 
ation is the end result of years of research, many refine- 
ments and great skill in manufacture. The Breeze Multiple 
Circuit Electrical Connector reflects in the efficiency with 
which it does its job, the experience which went into its 
production — the background which has made Breeze a 
leading producer of many different types of aircraft and 
electrical accessories. 
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PEACE 


Aviation Abroad 



British Voice Worries u BU111C 

On Postwar “Go-Aheads” Congress that the U. S. should | 

throughout the world 
broadened British apprehen- 

ons over America'r — * 

ir aims. 

Right-thinking per 
}th sides are hoping 
ew parley will clarify 
lany questions and allevi 
suspicions arising from the 
various semi-official 


INTERNATIONAL BRIEFS* 


WORLOATA By “VISTA” 
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AUTOMATIC MODULATION 


WHITE-RODGERS 


White-Rodgers modulating temperature controls and 
Servo Actuators provide the safety of automatic local 
or remote control and assure greater freedom for the 
pilot in applications involving the control of: 

Cabin Temperature 
Anti-Ice Temperature 
Carburetor Air Temperature 
Carburetor Mixture 
Carburetor Throttle 




Authorized manufacturers concerned with the 
above or similar applications may secure engi- 
neering data on request. 


WHITE-RODGERS ELEETHIE EO. 

SAINT LOUIS © 


Aviation Finance 


e contract in the Middle 
West. Net profits for 
months ended July 
$123,056 against $103,744 in the 
like 1943 period. 

Air Associates reports 
renegotiation agreeme 
cently executed 
for the fiscal year ended Sept. 
30. 1943 reduced net profits 
after taxes by $552,902. “ 

vised net income for the period 
is $582,648 or $4.32 a share. 
This compares with net in- 
come of $448,401 or $3.32 a 
share, in the preceding year. 


Republic Aircraft owns inven- 
tory materials valued at well 
under $500,000, despite sales 
of $220,000,000 in the first half 
of 1944, according 
officials. 


le latter company has 100,- 
9 shares outstanding, and it 
the intention of Ex-Cell-O 
purchase the remaining 


Lockheed Aircraft Corp. has 
negotiated a loan of $175,000,- 
with 15 large commercial 


Northwest Airlines reports 
earnings of $517,789 or $1.41 
share for the year ended Ji 
30 compared with net earnings 
of $300,092 or $1.28 i ' 
the previous year, A postwar 
reserve of $100,000 was set 
aside from 1944 earnings, ac- 
cording to Pres. Croil Hunter. 

Liberty Aircraft stockholders 
have approved a two-for-one 
split in the common stock. The 
company also is issuing 80.000 
shares of $1.25 convertible 
preferred stock of $20 par 
value and will apply part of 
the proceeds to retirement of 
a $1,000,000 bank loan. It is 
also planned to acquire 
part of the plant facilitie 
under lease from a g< 
ment agency. Unfilled orders 
on July 31 were $13,200,000. 
Sales for the nine months 
ended Aug. 31 were $16,600,000 

against $14,600,000 h 

1943 period. 


25c. each c 


o divi: 


- of 


Barker, Jr„ treasurer, 
loan, described as a V credit, 
arranged to meet current 
operating expenses and termi- 
nation needs. Last year the 
company increased its line of 
credit with the banks from 
$60,000,000 up to $105,000,000. 
Other large credits negotiated 
by the industry include one of 
'"‘1.000,000 by Consolidated 
Vultee Aircraft Corp. and 
of $125,000,000 by Sperry C< 

North American Aviation, last 
big aircraft concerns to 

its year report, had net 

earnings of $6,790,323 or $1.98 
a share for the fiscal year 
ended Sept. 30, 1943 as com- 
pared with net earnings of 
$7,370,626 or $2.15 a share in 
preceding year. Sales were 
1,139,600 against $253,226,- 
the year before. Earnings 
1943 were reduced by 
328,000 through an agreement 
reached with the Price Ad- 
justment Board. A sum of 
$5,000,000 was charged off to 
contingencies, compared with 
$1,530,000 the previous year. 


i payable Oct. 17 and 
Jan. 1, 1945. This represents 
initial payments on the North- 
rop stocks. . . . McDonnell 
Aircraft Corp. paid a $1.50 pre- 
ferred dividend in October. 

. . . Lockheed Aircraft declared 
a 50c. dividend in September, 
while Beech Aircraft paid a 
$1 dividend on Oct. 26. 

The Aviation Corp. reports net 
income of $3,199,871 or 49c a 
share for the nine months 
ended Aug. 31 against net in- 
come of $2,810,486 or 15c a 
share in the like 1943 period. 
Earnings are subject to final 
renegotiation settlement. 

Ex-Cell-O Corp. has acquired 
93,972 shares of the Fuel In- 
jection Corp. at 40c. a share. 
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Aircraft does not 
plan a split-up in its capital 
>. company officials say. 
despite the persistent Wall 
Street rumor that something 
of that nature is brewing. The 
increase in authorized capital- 
ization from 600,000 shares to 
3.000,000 shares approved by 
stockholders earlier this year 
for the purpose of provid- 
more working capital, 
n, as, and if needed. 

r Aircraft declared an in- 
common dividend of 
121-sC a share payable Oct. 25. 
The company, whose stock has 
mtly been listed on the 
Y. Curb Exchange, pro- 
duced around 2,250 planes in 
the year ended Sept. 30 be- 
sides non-aircraft products for 
the Signal Corps. Unfilled or- 
ders included 1,832 planes for 
the government. 

Aircraft Accessories Corp. re- 
ports net earnings for the year 
ended Apr. 30 of $1,172,247 or 
$1.64 a share against 


ADDING IT UP By RAY HOADLEY 

Termination loans. Bankers report that war contractors 
are in no hurry to apply for the new T-loans now avail- 
able. One reason is that the government is settling termi- 
nated contracts somewhat more rapidly than it did a few 
months ago. Another reason is that the T-loan procedure 
is so simple and workable that contractors feel that they 
are safe in watching developments a little longer before 
making any advance commitments for such loans. The 
Federal Reserve Bank, however, has warned banks to be 
prepared to make large numbers of these loans within a 
few weeks after V-E Day. 

Airline Earnings. The improvement in domestic airline 
profits that showed up towards the end of the second 
quarter was accelerated in the third quarter to such an 
extent that trade circles expect results for the year will be 
at record levels for some companies and compare favorably 
with 1943 in almost every case. The airlines still need more 
equipment as cross country traffic increases in proportion 
to stepped-up operations in the Pacific theater. 

Financing. Wall Street bankers expect that some of the 
28 companies which have evidenced an interest in per- 
sonal plane production will be seeking additional capital 
in the near future to finance production of the new models 
they hope to put on the market as soon as possible. It 
will be the first bit of financing of this type in several 
years, but bankers expect it will be done in the customary 
method of issuing new stock. The small manufacturer, 
however, will find it somewhat easier to secure bank loans 
than he did before the war. 

Stock Market. Publicity given to recent large equipment 
orders by several airlines proved the spark that set off the 
long delayed rise in the aircraft stocks. And the big vol- 
ume buying that came into the market and shot several 
issues up to new high levels for the year indicated that 
all Wall Street had suddenly realized that these stocks 
actually have been selling at only slightly more than their 
net working capital per share. Yet with all this new 
buying the aircraft stocks were selling at less than 60 
percent of their highest price in 1938. The funny thing 
about it is that after five years of huge war- demand for 
planes, prices begin to rise just as the companies begin 
to get sizable cutbacks. 

Tax Plans. Nearly all the postwar tax plans that we have 
scanned provide considerable relief to corporate stock- 
holders, either through abolishment of excess profits taxes 
or credits to a company or its stockholders for dividends 
paid out. It appears that a definite pattern for early 
relief to aviation stockholders will emerge from all these 

Transfer of materials. Industry officials feel that marked 
progress was made towards orderly reconversion in the 
aircraft industry when the Treasury Department, after 
long hesitation, gave its okay to the plan whereby com- 
pany-owned excess materials can be sold to the govern- 
ment at $1 and inventory losses entered for tax purposes. 
It's the first real break the industry has got from the tax 
people in a long time, and it will mean substantial sav- 
ings to the manufacturers if they can register their inven- 
tory losses in a year of really good earning power such 
as 1944. 


;ax credits were deducted, was 
efunded to the government, 
the like | The $73,000 has been charged 
contingency reserve pro- 
vided for the purpose, ac- 
cording to Pres. T. Claude 


31, 1943 whereby $73,000, after n 


a share for the year ended 
June 30 against net income 
of $27,689 or 11c. a share in 
the preceding year. Pres. Hal- 
sey R. Bazley told stockholders 
that negotiations are under 
way with both domestic and 
foreign airlines for use of the 
company's air pickup equip- 



RESEARCH PAYS a 30,000 Mile Bonus 


Clean cut and durable as a gem, Ranger engines deliver 
their dynamic punch under the toughest year-’round flying 
assignment in the book. 

Normally, engines in service arc "pulled” lor major 
overhaul after 600 hours. But Rangers have consistently 
paid a service "bonus” up to 50 per cent. It’s common for 
a Ranger engine to reach the 900-hour check point, purring 
sweetly, delivering full power . . . 30,000 and more extra 
miles of flight. 

Ranger-powered planes cut through the rugged cold of 
Canada, the dust-laden heat of deserts; they fly in Mexico, 
throughout South America — and in South Africa. They 
do their flight job, sturdily, under all sorts of field con- 
ditions. 


The twelve cylinder Ranger, for example — aircooled for 
weight economy, inverted for a better field of vision, inline 
for better streamlining — logs hours and hours of time in 
rigorous wartime operations. Yet Rangers continue to pay 
a bonus — hundreds and hundreds of extra hours in the air. 

In use only on military planes today. Ranger engines on 
commercial airline and private planes tomorrow will pro- 
vide those extra hours of service for efficient and eco- 
nomical operation. 

Fairchild research — the constant quest for better mate- 
rials, better methods, better results — has made this Ranger 
bonus possible. It springs from Fairchild engineering 
knowledge and experience that lends the "touch of to- 
morrow to the planes of today”. 


BUY U. S. WAR BONDS AND STAMPS 

WW\\Vj\A\ AIRCRAFT ENGINES 

Division of Fairchild Engine and Airplane Corporation • Farmingdaie, Long Island 
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JOEL WHITNEY, director 
and manager of the Ryan 
Aeronautical Institute, has 
been named chairman of San 
Olego section of Institute 
of Aeronautical Sciences, 
succeeding Ernest G. Stout 
of Convair, who is now out 
of country . on a special 
mission. Whitney was for- 
merly vice-chairman of local 


CAPT. ROBERT SAILORS. 
UAL pilot flying ATC Alaska 
runs, set record of 6 hr. 43 
min. between Anchorage and 
Seattle, then followed with 


Anchorage-Portland run with 
hospital cases being evacu- 

flights made in Douglas 
C-47. (UAL photo) 


LEONARD J. POVEY, for- 
mer vice-president in charge 
of flight operations for the 
Emhry-Riddle School of 
Aviation, has taken a mili- 
tary training liaison position 
with Fairchild Aircraft Div. 
at Hagerstown, Md. Povey 
went to Cuba in 1934 to 
organize Cuban Air Force, 
personally training most of 
early pilots. 


LAURENCE E. COONEY 
has been appointed vice- 
president and general sales 
manager of The Austin Co. 
With the firm since 1919. 
when he was assistant to 
general construction man- 
ager, he was project engi- 
neer on Bell Aircraft’s con- 

then Cleveland district sales 
manager. 


HENRY E. MOOBERRY 
has been named assistant to 
the president of United Air- 
craft Corp., headquartering 
at United's ’East Hartford 
offices. He joined company’s 
public relations staff in '42, 
following 11 yr. with the 
AP, and was made assistant 
director of advertising and 
publicity a year ago. (John 
Haley photo) 
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. . . for the thin skin of aluminum oxide 


Corrosion and abrasion are enemies of aluminum just as 
rust is an enemy, of steel. To make aluminum corrosion 
and abrasion resistant, a thin protective film of alumi- 
num oxide, approximately one ten thousandth of an inch 
thick, is applied electrolytically in an anodizing bath. 

To produce a satisfactory oxide coating, it is neces- 
sary that the temperature of the bath be kept within 
certain limits. However, because of the large amounts 
of electrical energy used in the anodizing process, tank 
temperatures tend to rise dangerously, resulting in an 
inferior oxide coating. 

This condition is remedied through the use of General 
Electric Industrial Cooling Equipment which, by main- 
taining a constant bath temperature, makes possible a 
superior anodizing job. 


This is just a single instance of the many ways in 
which G-E Industrial Cooling Equipment is contrib- 
uting to better, faster, more economical production 
techniques. These new techniques . . . ready to assist 
you now in war production . . . will be available for any 
commercial or industrial application once the war is won. 

An application digest concerning the use of G-E 
Industrial Cooling Equipment in the anodizing process 
is now on the press. For your free copy, write— on your 
business letterhead — to: 

General Electric Company, Air Conditioning and Com- 
mercial Refrigeration Divisions, Section 448, Bloomfield, 
New Jersey. 

BUY^ RBONDS 




GENERAL |J) ELECTRIC 


Hear the General Electric Radio Programs: The "G-E ALL-GIRLORCHESTRA, "Sundays. 10 p.m..EWT,N8C .. .“THE WORLD TOOAY”News. Every Weekday.6:45p.nh,EWT,CBS 
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Side Slips 


■ % EA1MN0 Chet Ricker's story on 

the Nazi buzz bomb (page 190) 
A w brought to mind the work of our 
own inventors some 25 vr. ago. After a 
year and a half of experimenting on a fly- 
ing bomb, everything was set for the trial 
flight, which was to parallel a line of our 
destroyers out in the Atlantic. The buzz 
liomb was to carry 5 gal. of fuel so that it 
would hit the ocean somewhere this side 

■ o' the last destroyer but. through a slip in 
orders, it was gassed to capacity. Last 
report from the furthermost destroyer 
was this laconic radio message: “At 
proper altitude, on course, disappearing 
over horizon.” Nobody ever will know 


• Very official-looking sign posted promi- 
nently in an Officers' Club: "In case of 
air raid stand near slot machines, the jack- 


• At the recent American Helicopter 
Society meeting the rcnosvncd Igor Si- 
korsky reported how. some time ago. he 
had shown some movies of his helicopter 
to United’s Board Chairman Rentschler. 
who was duly impressed. As the lights 
came up. Mr. R. said somewhat face- 
tiously: "Igor, 1 have seen your machine 
hover, fly to the right, fly to the left, 
and fly backward. Now how about 
showing us some views of it going 
forward." To which the irrepressible 
Mr: S. replied. “I am sorry, Mr. Rent- 
schler. that is one problem we have not 
solved yet." 


scuttlebutt says the squadron is about to 
he transferred. Hubby’s got his fingers 
crossed, but tight. 

• Back in the days when practically every 
personal airplane was designed around 
the OX-5, the dwindling supply of this 
type engine gave an operator quite an 
idea, one by which he thought he might 
well corner the market on the remaining 
new OX-5's. He was selling quite a few 
airplanes, by those days’ standards, and 
he made a practice of taking fly-away 
delivery) °f them. At the end of 
the first day’s flight away from the factory 
lie always landed at an isolated pasture, 
where he'd be met by a cohort with a 
truck. During the night they’d take out 
the new engine, put in a re-conditioned, 
job. and then next morning he'd fly„qn to 
deliver an all “new'' plane. By the time 
he got caught lie had himself a really 
good supply of new OX-5's, but lie never 


was quite able to corner the market. Al- 
though out of jail now lie's reported to 
have no interest whatsoever in the post- 
war personal plane distribution field. 

• Good friend of ours who's spent the last 
year or so pushing young soldiers through 
a concentrated propeller-servicing course 
reports he was almost whipped not long 
ago. Seems one young soldier was a 
whizz of a natural mechanic — anything he 
could do with his hands he did superla- 
tively. But the mathematics of subtract- 
ing degrees for pitch setting just wouldn’t 
sink into his brain; t'or some reason his 

desperation, the instructor said. "If I had 
$27.43 and gave you $19.52, bow much 
would I have left ?" Quick as a flash came 
the answer. “That'd be $7.91.” and with 
it tile solution to their problem. "Now,” 
says the instructor, "I'd fly behind any 
prop that kid had serviced." 


• Discussing helicopters the other day 
with a veteran test pilot, we asked if he'd 
flown a certain joh. "Oh yes,” he re- 
plied, "as a njatter of fact I set an alti- 
tude record for it I'd been hovering just 
off the ground, feeling out the controls 
when, somehow, it got out of the ground 
cushion air and /'lift. I suddenly found 
myself up between 60 and 70 ft. — and 

• We asked this same pilot what contri- 
bution he thought had been made- by a 
new type ’copter which recently com- 
pleted its maiden flights. "One thing," 
lie said, “at least — by flying it has proved 
something we've all been looking down 


some time, but we just heard of our first 
airplane widower. Seems a couple on the 
Atlantic seaboard had lived in perfect 
marital bliss for some years— until the 
war brought a Navy patrol base nearby. 
Under certain winds the pilots had to 
take their heavily laden PBM's off right 
over the couple's house. Anyhow, it 
drove the Mrs. mad. She swore they 
practically scraped paint off the roof, anil 
though also swearing undying love for 
hubby, she packed up and went home to 
mother “till they’re gone." We think the 
story will have a happy ending, for 


" Back in ‘40, Maguire's engineers gave him an expandable plant, 
but they didn't give him any termination-contraction plans." 
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KEEP POSTED ON 

Products and Practices 







A SMALL PART IN VICTORY TODAY— A BIG PART IN INDUSTRY TOMORROW 
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THE BOOTH FELT COMPANY 
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STORY BEHIND 


Imagine a precision mechanism maintaining its “split-tenths” accuracy 
while spending its entire life submerged in molten fluid hot enough to 
soften armor plate in a few minutes. 

Du Pont engineers posed this unusual manufacturing problem when 
they brought the designs of their first nylon pump to Nichols. 

From the start, the required alloy stubbornly defied accepted machin- 
ing and finishing methods, yet surface scratches had to average less than 
two-millionths of an inch. Lapping to ± .000025" and gears thick- 
nessed to .00005" were specified, and the pump was to produce output 
pressures ten times that needed to n 

Nichols overcame the combined obstacles of heat, pressure aiid ma- 
chining to make the first nylon pump. Today these are exclusively 
manufactured here on a strictly interchangeable parts and assembly basis 
and are used wherever nylon is made. 

Such accuracy in over forty years of mass-precision manufacturing is 
traditional at W. H. Nichols & Sons. Specialized facilities and advanced 
techniques in finish-grinding, lapping, hole location and sizing have de- 
veloped other products that have been called “the most accurate assem- 
bly of commercial parts ever produced!’ 

Have you a product design whose development has reached a manu- 
facturing impasse? Then it’s a job to discuss with “Accurate” Nichols. 
W. H. NICHOLS & SONS. 48 WOERD AVENUE. WALTHAM 54, MASS. 


Accurate 




PRECISION ENGINEERING 
FACILITIES FOR MASS 
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ill also help to spread lu- 
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A. C. Power Supply 68 

for rectified d!c. power. Kcllpse n.e.- 
power supply systems, consisting of vari- 








Write for an 
Aircraft Steel Stock list 
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This GIANT six-blade Aeroprop was developed 
for specific military use. It is the only dual-rotation 
propeller now in production for American fighting 
planes. Despite the unique problems encountered in 
combining two sets of contra-rotating blades, this 
propeller embodies the same simplicity, lightness, 



and strength that are the basic engineering princi- 
ples of all Aeroprops. Y ears ahead in design it offers 
new horizons for the builders of peace-time planes. 


Let’s Finish the Fight! BUY BONDS! 


f £/70/M0f2 InV 


War and Peace, Propeller Production at its Best! 
AEROPRODUCTS DIVISION • GENERAL MOTORS CORPORATION . DAYTON, OHIO 




SAVES MANPOWER IN AIRCRAFT ASSEMBLY 


One man doing the work of seven with use of only half 
the material . . . those are the mathematics of one par- 
ticular application of the Morrison Aircraft Metal 

In addition, many costly operations requiring the use 
of highly skilled workers are eliminated. Morrison 
Stitchers call for no special skill of any kind and re- 
quire only one operator. 


And as for this method of fa 
versatile and fast. Research ti 
strength and longer life for M 
semblies in a wide variety of a 
assembling or fabricating applic 
Stainless Steel, Plastics, Cork, Ru 
or Textiles — or any combinatic 
— investigate Morrison Stitchers. 



FI. 



* BUY MORE WAR BONDS * 

rrrnTT 


PRODUCTS OF THE SEYBOID DIVISION 
HARRIS-SEYB01D-P0TTER COMPANY 
DAYTON F7, OHIO 







m7 DEARBORN GAGE CO. 
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F ive years ago the first B-24 was slowly 
taking shape in the San Diego plant of 
Consolidated Vultee . . . and now the V-Grand 
— Liberator No. 5000, complete with thou- 
sands of autographs, has joined its predeces- 
sors to speed victory. 

One of the many automatic devices that add 
to the comfort and efficiency of B-24 crews is a 
Sylphon Aircraft Temperature Regulator. It 
automatically proportions the mixture of hot 
and cold air to maintain a constant, comfort- 
able temperature in the bombardier’s compart- 
ment and control room (known familiarly by 
airmen as the “office”). 

This Sylphon instrument is but one of many 
successful applications of time-proven Sylphon 


Bellows to aircraft design. Their post-war uses 
will be universal in the temperature and pres- 
sure control fields. 

A fully staffed engineering consultant service 
is available at all times without obligation to 
users or prospective users of Sylphon Bellows 
and Bellows Assemblies. 


Inquiries are invited, both for post-war and 
immediate delivery. Bulletin V A-822 describes 
many typical Fulton Sylphon applications in 
the aircraft field. 

A new movie film — “The Story of Metal 
Bellows” — is available to interested 
executives and organizations. 




THE FULTON SYLPHON CO., 


BELLOWS BELLOWS ASSEMBLIES 

KNOXVILLE 4, TENNESSEE 


254 


AVIATION, Non 


r, 1944 







AVIATION, 






III 





Swing Frame Grinders, Idler Backstands 
using METALITE CLOTH Belts 


The pressure for speed in turning out war ma- 
terials greatly accelerated the installations of such 
machines — Swing Frame Grinders and Idler Back' 
stands, both employing fast-running abrasive belts. 


But long before that, increasing numbers of plants 
had reaped the many benefits inherent in these 
modern mechanical aids that do better work faster 
and at much lower costs than old methods. In some 
cases four times the output, in others at a re- 
duction of 75% in time. 


These records forecast further and faster adoption 
of such time and money saving methods which 
could well have the prompt attention of all 
mechanical and purchasing personnel. 


We will gladly supply information on the equip- 
ment (which we do not sell) as well as on the 
specially designed Metalite Cloth Belts (which 
we do). 


Just a few lines on your letterhead 


BEHR-MANNING ■ TROY. N. Y. 

(DIVISION or NORTON COMPANY) 

RELIABLE COATED ABRASIVES SINCE 1872 
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ship. A 2.000-hp. helicopter may not be 
impossible, but it is certainly a long step 
ahead of what we have so far achieved. 
Therefore, wc are quite content to estab- 
lish that as our first goal — let conic what 
may thereafter. 

Non-stop flying range is, of course, a 
factor of load. If you wanted to carry 
the equivalent of 20 passengers in gasoline, 
you could fly solo far enough to get quite 
bored with yourself. On the other hand, 
you could probably carry 20 or more 
people for a fairly short flight, by the 
simple expedient of not filling the gas 
tanks so full. When wc speak of load, 
however, we automatically* figure on giv- 
ing the helicopter enough gas to fly for 


2 or 4 hr. — which means somewhere 
around 200 to 500 mi. non-stop. This is 
comparable to standard airplane practice, 
and a helicopter with such characteristics 
would be a useful vehicle. 

So, “on the basis of present knowledge, 
and with the present type of machine,” 
we feel confident in prophesying satisfac- 
tory performance in speed, load, and 
range. If you don't consider it satisfac- 
tory, you are entitled to await the results 
of the next several years — or do your own 
guessing. 

What about that question of controls? 
One technically qualified commentator has 
stated that operating the helicopter re- 
quires a greater degree of skill than an 



. . to inspect the home 
of 'TLiatseR gauges 

The next time you are in this vicinity we invite 
you to take a trip through our plant and offices 
which production experts call ideal for the manu- 
facture of precision equipment. Investigate the 
well planned working conditions which make the 
perfection of Turner Gauges possible. 


airplane, and far greater than a car. He 
estimates that it will take between five anil 
ten years of further study before the con- 
trols will become sufficiently simplified to 
make the craft suitable for public use. 

I am in no position to argue the first 
part of his statement — if he cares to sug- 
gest that I am skillful. I bow a grateful 
acknowledgment. But I must take issue 
with his conclusion. There arc only two 
difficulties that stand in the way of simpli- 
fying the present controls : First there is 
the need for applying onr entire efforts 
in other directions: Second, the need for 
deciding whether the ultimate helicopter 
controls should be more like those of an 
automobile or of an airplane. Once the 
latter decision has been reached, and once 
wc can spend a* little time on the matter. 
I believe that great simplification could 
be introduced almost overnight. 

Persons accustomed to automotive 
thinking often ask, “How many miles do 
you get on a gallon of gas?” But in avia- 
tion, "miles per gallon” is changed to read 
“gallons per hour." If a certain airplane 
uses 10 gal. of gas an hour, and cruises 
at 120, it will be going 12 mi. to the gallon. 
But, if it hits a head wind, or rides along 
on a tail wind, the gas" consumed per mile 
may be greatly altered. That, of course, is 
why aviation docs not think in automotive 
terms, but refers instead to the gasoline 
used every hour, regardless of distance 
covered. 

An engine developing a certain power 
will burn a certain amount of gas per 
hour, whether it be in a helicopter, an 
airplane, or a power boat (atmospheric 
conditions being equal). Therefore, before 
deciding how economical a helicopter will 
be, we have to decide what horsepower we 
are planning to use. 

The chances are that a good two-place 
helicopter will have about 200 hp. (this 
would be about a 2,000-lb. machine, in- 
cluding passengers, baggage, and gaso- 
line). It will probably cruise about 100 
mph. (maybe faster when we learn more) 
and burn about 11 gal. of gas for every 
hour in the air. On the average, this 
gives us about 9 mi. to the gallon. 

Before a man makes too many mental 
comparisons with his 15-mi.-per-gal. auto- 
mobile, he should bear in mind that when 
he drives somewhere by car, he often goes 
several miles farther than the distance, 
as the crow flies. So the helicopter, cut- 
ting 'cross lots, will save somewhat on the 
actual mileage of the trip. 

He should bear in mind also that his 
car will be running ahout three times as 
long as the helicopter for any given trip — 

tear on the mechanism. And. finally, he 
should consider the fact that for each 
mile his car travels, he is paying a fc. 
for tires — which will probably never wear 
out at all on a helicopter. 

Taking all these things into considera- 
tion, the comparison is not so unfavorable 
as it may at first appear — and by the time 
one charges off a little for time saved, for 
enjoyment, and for flexibility, the scales 
swing definitely toward the helicopter. 

Why does the two-place helicopter re- 
quire nearly twice as much horsepower 
as a two-place airplane? The answer 
lies in the fundamental truth that you 
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cannot get something for nothing. If you 
arc going to want zero airspeed, vertical 
takeoff, and hovering at places that are 
6.000 or 8,000 ft. high, you must have the 
power for it Actually, I am not particu- 
larly concerned on this point, because I 
believe the utility of the helicopter will 


THESE ANGLE DRILLS RUN COOLER, 
LONGER UNDER HEAVIER LOAD 

Again, Zephyr Angle Drills show the way! Add these three new features to all 
their other advantages and you have the finest drills available: 


justify the larger engine. 

Having thus brought out in the open 
many negative points about the heli- 
copter’s immediate future, the conflict of 
Hope vs Fact many lead us to wonder 
just what the postwar era docs hold in 
Store, Speaking personally, I became 
associated with the helicopter in the be- 
gining because its horizons appeared un- 
limited. The further we proceed, the more 
the outlook expands. Let me conclude 
with some sober crystal-gazing : 

At the present time, and for the imme- 
diate future, the helicopter must be con- 
sidered a military weapon — just like re- 
frigerators, radios, automobiles, and every- 
thing else that you cannot buy now. How 
soon they may again appear on the civilian 
market will be determined solely by the 
progress of the war — and my crystal is 
clouded in this regard. 

At the conclusion of hostilities, we shall 
emerge with some helicopter models, 
evolved or evolving, that will readily lend 
themselves to many specialized uses. They 
will cost a lot of money— I won't estimate 
how much, because even if dollar values 
could be relied upon, the price is heavily 
contingent upon the quantity of production 
that will have been achieved, and this in 
turn largely depends on the duration of 

Nevertheless, it is a safe assumption hat 
helicopters will be expensive, and there- 
fore restricted to particular jobs where 
initial cost is not a primary factor. They 
will probably be operated by mining and 
oil companies for prospecting areas that 
were hitherto inaccessible, such as the 
jungles of South America or the waste 
lands of Canada; by geologists and ex- 
plorers; by airlines and bus companies 
creating new routes or providing more 
adequate coverage on old ones; by busi- 
ness establishments (hotels, newspapers, 
department stores, etc.), capitalizing on 

copter can render ; by concerns engaged in 
crop-dusting, surveying, aerial photogra- 
phy; in humanitarian enterprises for 
floods, blizzards, hurricanes, and disasters 
of all sorts ; and finally by government 
agencies for police work, forest and fire 
patrol, life saving, and emergency missions 
of a thousand unpredictable types. 

These are only a few striking examples 
of the jobs for which the helicopter of 
today is entirely suited and in which it 
would be economically practical almost 
without regard to what its original pur- 
chase price would have to be. 

Bit by bit, production quantities and 
practices could develop to the point where 
costs would begin to drop. Other buyers 
could then afford them for less specialized 
purposes. As these demands are met, 
prices could again be reduced, and once 
the snowball was started, it could gather 
momentum surprisingly quickly, bringing 
costs down to the point where the heli- 
copter might at last be considered on the 
“public market." 


• Die cast ribbed body 

• Non-slip thumb rest 

• Spindle is radial and thrust ball 
bearing mounted 

• Ball and needle roller bearings on 
drive shaft 


• Hear treated bevel gears 

• Grease retainer rings assure leak- 
proof operation 

• Precision ground spindle and drive 

• All bearings and parts interchange- 
able 
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Acres of engines for the new B-29 Superfortress 
are rolling down the production lines at the 
Chrysler-Dodge Chicago plant. This is one of 
the plants making the now famous 2200 H.P. 
Wright Cyclone engine, powering the mammoth 
bombers which are setting the rising sun. 

Each of these engines is given a test cell 
break-in run. It is then tom down, every part 


given a thorough inspection, and sent back to 
the test cell for another test run. Then, sent to an 
assembly point, it becomes part of the power 
which will clinch victory for the United Nations. 

Wolf's Head Aviation Oil is used for the criti- 
cal break-in runs of these Superfortress Cyclones. 
Wolf's Head Oil Refining Company, Inc., Oil 
City, Pa. - New York 10, N. Y. 


WOLF’S HEAD 

100% PENNSYLVANIA 

AVIATION OIL 
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Preferred Power, by manufacturers, by distributors and dealers, by owners and users 
... for hundreds of uses and applications . . . because of trouble-free performance, 
easy starting, and economy of operation. Because of year after year of depend- 
able service with minimum care or attention. We are now ready to help you plan 
for peacetime production of gasoline powered equipment, tools and appliances. 
BRIGGS « STRATTON CORP., Milwaukee 1, Wisconsin, U. S. A. 


type of material and method of surface 
preparation. We believe that it is the 




sound finish for 


an almost indefinite 


From this point on, a quick follow- 
through with the finish is important. Bare 
hands should not come in contact with the 

But before discussing the type of finish 
material we use. we might examine an 
actual twelve-month experience with our 
preparation. A company flying boat ply- 
ing the North and South Atlantic air 
routes, encounters all types of weather 
at every temperature. In flights to Cen- 
tral and South America and Africa, both 
the freezing weather of the North and 
the tropical sun and humidity of the 
South are encountered. In addition, the 
bottom of the plane's hull k subjected to 
great friction and frequent pounding in 
landing and taking off. 

Weight, or rather its absence, is an 
important factor when fast flying 
schedules are to be maintained. This is 
as much a responsibility of the aircraft 
painter as it is that of the aircraft de- 
signer. All of the points — weight, heat, 
humidity, efficient operation, and the meet- 
ing of maintenance schedules — were con- 
sidered in our decision to take a radical 
step in the type and application of pro- 
tective and camouflage coatings. 

Ordinarily, after a surface is primed 
with a coat of Spec. P656A zinc chromate 
primer, lacquer Spec. M-485 is applied. 
This latter material is popular because of 
its speed of drying and ease of application. 
It may be ideal for production-line work, 
but our experience shows that it is not 
satisfactory for fleet maintenance. In 
line with wartime exigencies, finishing 
materials have been made more in accord- 
ance with the wants of the manufacturers 
than with those of fleet operators. 

Although the paint department has the 
very latest equipment for controlling 
humidity, nevertheless, we must paint the 
aircraft itself out on the huge hangar 
floor. We only have semi-control over 
atmospheric conditions there, and at times 
the outer skin or surface sweats. This, 
of course, is caused by temperature 
inside the aircraft differing from that 
on the outside, plus humidity. Un- 
fortunately. the hangar is located in an 
area where the humidity is frequently 
higher than desirable. 

At times, we also have found some diffi- 
culty in obtaining a satisfactory zinc 
chromate primed surface. While we are 
not operating on a production line basis 
as in factories, we still must meet strin- 
gent schedules and are 100 percent on a 

At this point, it may be well to consider 
briefly the zinc chromate primer and sev- 
eral methods of application. We liave 
always used the aircraft specification 
P27B or P6SA primer. Actually, we 
found variance in the compositions of dif- 
ferent manufacturers, so to keep on the 
safe side, drying time is kept to as wide 
a margin as schedules wil permit, which 
might be from 30 min. up to 24 hr. 
Through research and the opportunity to 
observe factory finishes on our aircraft, 
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i. or the wide range of electrical items 
needed to keep planes rolling off produc- 
tion lines fast, call your Graybar Man. 
On standard items he can generally 
make immediate delivery from a nearby 
Graybar warehouse. On special items, he 
knows where to get what you want with 
the least possible delay. 

There is a Graybar stock mobilization 
point near every aviation center, and a 
Graybar Man there is ready to make 
your electrical supply problems his per- 
sonal responsibility. Why not take ad- 
vantage of this time-saving assistance? 


GraybaR 

IN OVER 80 PRINCIPAL CITIES 

EXECUTIVE OFFICES: GRAYBAR BUILDING, NEW YORK 17. N.Y. 


we have gained considerable knowledge 
about zinc chromate. We also realize 
that the average aircraft manufacturer is 
forced to farm out different assemblies to 
outside contractors, which makes it dif- 
ficult to control the finishing standards. 

Application of a correct coat of zinc 
chromate primer is dependable to a great 
extent on proper mixture. The propor- 
tion of reducer to pigment must be 
accurate. If a batch is mixed for use 
over a long period, it is difficult to main- 
tain this proper proportion, because the 
addition of solvents to off-set the evapo- 
ration is sometimes not too accurately 

For this reason a small, agitated pres- 
sure tank, with facility at the bottom of 
the tank for drawing off only the amount 
of primer needed for the particular opera- 
tion, is one piece of equipment that is a 
big help in accurately maintaining the 
proper proportions in zinc chromate 
primer. 

Application of a coat of zinc chromate 
primer is an operation that requires skill- 
ful handling of material and equipment. 
Too many times we have found it neces- 
sary to remove the finish from parts of 
the aircraft that were factory painted 
and of comparatively recent manufacture. 
We have "miked up” flaked paint so 
applied, which gave a reading that varied 
between 18 and 19 mills. Observations of 
the chipped sample disclosed that this 
consisted of about 90 percent zinc chro- 

Primer-less Finish 

However, by elimination of zinc chro- 
mate primer in our finishing process we 
can credit the saving of this weight, 
which, in profitable airline operation is a 
most important factor. In short, after 
numerous hours spent in removing un- 
satisfactory chromated surfaces, we finally 
devised a technique of finishing our flying 
boats that we believe is foolproof, a 
method which eventually led to our aban- 
doning entirely the use of zinc chromate 
primer on the outside surfaces of our air- 

Now, after the phosphotizing process 

alkvd resin non-specniar enamel, similar 
to Spec. AX-E-7. The material is re- 
duced approximately SO percent and is ap- 
plied with a pressure tank spray unit to a 
large area at a working pressure gaged 
according to conditions. For a touch-up 
we use a siphon cup. Application of this 
material resulted in a smooth finish less 
than .0015 in. thick. 

V\ e arc not recommending or suggest- 
ing to anyone, but we have found our 
methods answer our own problems satis- 
factorily. We feel that no laboratory 
testing of flying boat finishing materials 
can be as severe as the actual day to day 
test that these materials are subjected to 
in routine operations. The period of time 
that our finishing methods have stood up, 
substantiate our belief in their durability 
and corrosion resistance. 

Does our technique work? We have a 
very interesting basis of comparison as 
to the merits of our finishing method as 
opposed to the standard of lacquer over 


chromate. Due to the size of our flying 
boats our stripping operations are done 
sectional ly at each turn-around. On 
charts of these stripping operations, our 
new finish was riding side by side with 
the old finish. 

We were able to observe whether cor- 
rosion was increased or reduced, whether 
the wearing qualities were as good as 
before, and if touch up was as necessary. 
In every one of these points the described 
method was superior. In a period now 
exceeding six months on one of our Fly- 
ing Ace planes the amount of paint used 
for touch up has been little. Were it not 
that inspection demands certain periodic 
stripping there is no prediction at this 
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jnts! Punch in the ring, from the starting 
final count of 10 means the title. Punch 
r driven tools means more production, not 
ifts a day. 


sure your air driven tools keep new tool punch 
nanently. Install a Norgren Lubro-Control Unit 
in the air lines. It consists of — filter, regulator, plus 
;e, and the lubricator. The Unit knocks out rust 
and corrosion and puts punch into your production. 
It shoots clean, controlled, oil-saturated air to all parts 
of your air tool mechanism. 


Automatic; starts and stops with the tool. Prevents 
corrosion when tools are idle. Installed in a short 
time — lasts a life time — saves the operator plenty, too. 
Sizes and types for every purpose. 


For complete data write to C. A. Norgren Co., 
220 Santa Fe Drive, Denver 9, Colorado. 




THAT OUR COUNTRY MIGHT ffiit&eiipn THE ENEMY 



Here, behind RESTRICTED AREA signs, 
Curtiss-Wright is constantly developing new 
designs and modifying current models. This is 
the major precept of the builders of military 
aircraft .... perpetual, unrelenting progress! 

While this endless research and experimenta- 
tion centers on increasing the military perform- 
ance of Curtiss planes, it has a constructive 
side too. Many of these war-born advance- 


ments will have a peacetime application, when 
an airminded world takes to the skies! 

Look To The Sky, America! 


Another Contribution of 


1 

Toward Winning This War 





U. S. Navy's Grumman Hellcats Poised for Action 
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AIRCRAFT ENGINEERING CORPORATION. Bethpage. LI.. N.Y. 
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OVER THE HUMP 


High over the "hump,” the Air Trans- 
port Command delivers another one. 
Rangoon, Moscow, Burma or Bermuda— 
names on a map are just stopping-off 
points for the shuttle shift. Flying the 
"roof route” or skimming the white-tops, 
the Air Transport Command is doing 
noble work, unsung in headline or on 
loudspeaker. Thousands of planes every 
month are being delivered safely from 
factory to fighting line, ready for action. 
Air Transport Command pilots, like com- 


bat pilots, have confidence in the Delco 
motors that actuate their fuel pumps, air 
pumps, windshield wipers, defroster 
fans and machine gun mounts. They 
know that Delco motors were designed 
and built to stand the gaff. 

When it comes to "fractional h.p.,” 
Delco Products' years of engineering 
and manufacturing experience are the 
choice of leading aircraft producers 
everywhere. They know they can de- 
pend on Delco. 


The War Isn't Won Yet 

BUY MORE BONDS 


DELCO MOTORS 

DELCO PRODUCTS DIVISION OF GENERAL MOTORS 
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into the assembly jig. This jig was not 
of standard design, since maintenance 
authorities requested that the jig and re- 
quired piece parts be so designed they 
could be flown to areas where other air- 
craft might have the same trouble, and 
thereby eliminate the need for temporary 
patching in the field. 

Normally, the design of such a jig 
would not present too much of a problem, 
but at this distant station, under present 
practice, there was a dearth of informa- 
tion, and materials of the right kind were 
none too plentiful. 

Locating the bulkhead rings on station 
and establishing contour was not too criti- 
cal, but location of the lower nose gear 
castings presented a problem, since here 
the question of interchangeability was in- 
volved. For this reason, these points must 
be held to very close tolerance. At the 
home factory this would be accomplished 
by the use of jigs and checking gages. 

How it was solved at the East African 
base makes interesting reading, but the 
method is not recommended. That part 
of the nose gear structure which attaches 
to the lower gear castings was welded to 
plates and bolted and doweled to the 
assembly jig; this method will do if this 
part is satisfactory, but in the event it 
isn't trouble will be experienced in in- 
stalling nose gear on all assemblies made 
with this jig. What should have been 
used was some gage or check fixture. 
With a proper set-up this would have 
been obtainable from the home plant on 

Another difficulty experienced in the 
jig design was the establishment of a base 
for referencing to the undamaged struc- 
ture of the plane. Had there been anyone 
present who was familiar with the method 
of tooling this bomber, he could undoubt- 
edly have identified several jig-located 
points that could be used. Since no such 
field man was on hand and no tooling 
data available, solution of the problem 
took a considerable time and far too much 

By a process of elimination it was finally 
deduced which points, by the nature of 
their functional duties, had to be jig- 
located. The jig was their built back to 
those points. Two upper nose gear cast- 
ings were used as one point, and some 
pins in the upper nose section, at the 
point where the Plexiglas nose is at- 
tached, became another key point. With 
these two reference points it was not too 
difficult to establish reference planes in 
the jig. From there on, standard jig 
practice was followed. 

When the jig and coordinated piece part 
tooling were finished, the job of repair- 
ing the ship became simplified because 
tools and materials were available. As 
stated previously, it took over two months 
to repair this one airplane before the 
tools and jigs were built because all cut- 
ting and fitting had to be done by hand. 
Parts were measured, plumbed, and 
leveled in place. But once the tools and 
jigs were available the work became al- 
most factory routine. 

Because this damage, due to opera- 
tional conditions then prevalent in the 
area, became common, the turn-around 
time of such aircraft in the depot was cut 



The aluminum alloy castings that come to you from the 
Acme foundry are tested castings — put through every form 
of inspection and examination known to modern metallurgical 
technique. 

X-ray inspection gives a clear and accurate picture of the 
casting’s internal structure. To measure strength, bars from 
every melt are pulled to the breaking point on a tensile 
machine. And the completion of our spectographic laboratory 
has put at our disposal — and yours — the newest advance- 
ments in the scientific analysis of alloy metals. 

Because of their accuracy and inherent quality, assured by 
our quality control, you will find Acme Castings require less 
machining time, reduce your cost per finished pari. Your 
customers will get better performance from parts made from 
Acme Aluminum Alloy Castings. 

The special advantages of Acme Castings should help 
you speed production and reduce costs. Acme engineers will 
be glad to submit recommendations, without obligation. 
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Dowel Pins 


Polished precision-ground pins for accurate locating of work: toler- 
ance limit . 0002 " over basic size (with allowable tolerance of . 0001 ".) 
Metallurgically in the class of ALLEN Hollow Screws; — made of the same 
special -analysis ALLENOY steel and heat-treated with the same scien- 
tific controls. 

Tensile strength measures from 240,000 to 250,000 lbs. per sq. inch. 
Pins won’t mushroom when driven into a tight hole, — the outer surface 
being extremely hard, with a core of the right hardness to prevent distor- 
tion. Here’s HOLDING-POWER for tool and die assemblies under 
severest stresses. 


Ask your local Industrial Distributor for 
samples and dimensional data, — the same 
Allen Distributor who serves your inter- 
ests with the most dependable supply- 
items in all lines. He carries also a com- 
plete line of Allen Hex Socket Screws 
shown at right. 


THE ALLEN MANUFACTURING COMPANY 

HARTFORD, ★ ALLEN if CONNECTICUT, U.S.A. 


to an average of eight days. The tooling 
worked out so well. ASC immediately 
ordered seven more jigs built, together 
with some 150 complete kits of piece 
parts, for this one plane model. 

It should be borne in mind that these 
spare piece parts and jigs were ordered 
manufactured, not in the parent plant but 
in a Fourth Echelon depot located nearly 
half way around the world from the plant 
of origin of those planes. It is not known 
to the author whether repair to the ex- 
tent described was contemplated when 
provisioning of spare parts was ordered 
for this particular plane model, but by 
doing the job at the site, despite existing 
difficulties, 25 sorely needed bombers 
were returned to a condition of tactical 
serviceability, instead of becoming 
“hanger queens". 

This job was not an isolated instance. 
It was followed almost immediately by 
the manufacture by “cut and try” method, 
of an assembly jig and piece part tooling 
for outer wing panels of a single engine 
fighter then in use in that theater. This 
latter project ran into the same difficulty 
— lack of accurate tooling data. But the 
problem was solved, and another spare 
parts and overhaul bottleneck was broken 
— the hard way. 

It might be well to point out here one 
of the chief disadvantages of the present 
spare parts system. As everyone knows, 
fabricating, assemblying, crating, trans- 
porting, unloading, storing, uncrating — 
and finally, all too often, doing consider- 
able rework to make parts fit — calls for 
tremendous investments in manpower and 
time, to say nothing of other costs. And 
with the ever-changing demands of war, 
by the time spares are in stock, modifi- 
cations in the plane frequently make 
parts partially obsolete. 

Then, too, past experience indicates 
that it is most difficult to foresee what 
quantities of which parts or assemblies 
will be needed where and when, until dam- 
age or wear indicates them. Then, if two 
to five months are required for obtainancc 
from the States, a considerable number of 
planes may be grounded before sufficient 
supply is received. Furthermore, the 
shipping of large numbers of large assem- 
blies. or even nested parts, takes consid- 
erable time, shipping space, and other 
forms of military investment, while raw 
stock for manufacture is, in many in- 
stances, obtainable locally. 

All difficulties can be largely over- 
come by institution of a system that 
quickly supplies Fourth Echelon depots 
with (1) accurate data, (2) special tem- 
plates and other small tooling, when re- 
quired, and (3) services of a factory 
field-service man who is a specialist with 
production tooling, its design and con- 
struction, and production and assembly 
methods, as well as maintenance and 
repair. The latter two types of expert 
service has been rendered by factory field- 
service representatives ever since Ameri- 
can equipment took to the field. The other 
services likewise could be made available 
and in the same manner. 

However: (1) The need for gages or 
master tooling items will be determined 
by conditions at the base doing the work, 
(2) this will be only a small fraction of 
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For the products you are now 
manufacturing or planning to man- 
ufacture, you should know about 
the many advantages of Foote 
Bros, "aircraft quality" gears. 

These gears were developed to 
transmit the loads of giant air- 
craft engines, and the essential 
demands of high speed, compact- 
ness and light weight required a 
precision in manufacture that 
amounted to almost theoretical 
perfection. 

Today at Foote Bros, four large 
plants, these gears are being pro- 
duced in amazing quantities. The 
facilities of these plants, plus the 
"know how" acquired by Foote 
Bros, engineers and production 
men, offer manufacturers a new 


approach to "better power trans- 
mission through better gears” for 
their postwar products. 

A new engineering production 
bulletin on these "aircraft qual- 
ity" gears will aid your engineers 
in determining how they can best 
be applied to your product. Write 
for your copy today. 


OFFER YOU THESE 5 ADVANTAGES 


★ GREATER MECHANICAL EFFICIENCY 

★ GREATER COMPACTNESS 

★ HIGHER SPEED 

★ REDUCTION IN WEIGHT 


★ GREATER QUIETNESS 


BROS 






T ie new Boeing B-29 Super Fortresses, now raiding 
Japan with increasing frequency, carrry larger 
bomb loads farther and faster than any other planes 
ever built. Their Fuel Colitrol Systems, which con- 
tribute so much to the amazing fuel economy of the 
B-29*s four 1800 H. P. engines, are built to stand- 
ards of precision that only a few years ago were 
considered impossible. 

Arnolt is proud to be entrusted with the produc- 
tion of some of the precision parts required for the 
Fuel Controls. This important assignment is one of 
several sub-contracts awarded to Arnolt where pre- 
cision tooling is a vital requirement. 

If you need assistance on your production prob- 
lems, write for a copy of "Available Facilities for 
the War Program” which gives details on Arnolt’s 
facilities and diversified manufac- 
turing experience. 


BUY MORE WAR BONDS- NOW! 


Peacetime Builders 


•ATLAS COM PA I 


SOUTH 


Precision Parts for the AVENGERS 
of PEARL HARBOR 
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the total master tooling or gages used 
in manufacturing the complete airplane, 
(3) no tooling will be attempted unless 
the frequency of specific damage war- 
rants it. and (4) the decision as to what 
is needed will be the responsibility of the 
specialist in the area. 

There will always be the need for the 
so-called normal stock of spares — for the 
normal volume of replacement demand. 
But practically every theater, and almost 
every base in such theater, develops what 
came to be known as common type acci- 
dents or battle damage. It is this com- 
mon or frequently recurring demand for 
parts or assemblies which could be met in 
the Fourth Echelon depots, if they had 
on tap the forementioned data, tools and 
advice. 

Accurate data, including that covering 
tooling and loft lines, is available at the 
plant of origin. It should be compara- 
tively easy to set up means to quickly 
furnishing it on request. 

In those rare instances where a special 
piece of master tooling has to be used, it 
too, should be available. Templates, 
gages, and other control devices for 
establishing and checking critical points, 
would not, for the most part, be large, 
expensive to duplicate quickly, or diffi- 
cult to ship by air. 

Informed personnel might, possibly, be 
the hardest to obtain, but one such man 
at each depot would suffice. Airframe 
tooling and production methods have be- 
come fairly uniform throughout the in- 
dustry, and it would be unnecessary to 
station at the depot a representative of 
each company whose planes were serviced 
there. Instead, one man would advise 
and direct such work on all types of 

If the system proposed here were es- 
tablished, and the subassembly method of 
repair were in operation, in the case of 
the nose section replacement previously 
cited the following would probably occur : 

When structural needs were ascer- 
tained, the plant of origin would be asked, 
via cablegram, for microfilm copies of 
the data required and such check gages or 
special tools needed at the depot to assure 
interchangeability of critical parts. Upon 
arrival, some days later — surely within 
a week — the new section would be built 
and installed. 

The damaged structure could then be 
reworked, if not totally destroyed, and 
placed in stock, effecting in many in- 
stances a substantial saving in materials 
and critical turn-around time for other 
planes requiring the same replacement. 
Reworking could be backlog work, done 
when depot personnel were not otherwise 
engaged. 

It should be noted that it is not proposed 
that the information aud tooling data be 
made available for equipment. It would 
be impractical and unnecessary to extend 
this service beyond airframes, for obvi- 
ous reasons, but it would be a distinct 
advantage to have it available for air- 
frames, particularly where great dis- 
tances were involved. In the Pacific areas, 
it would help eliminate two of the greatest 
handicaps to successful prosecution of 
the air war — time and shipping space. 

The airframe companies, a limited in- 




Gold Med air 


AVIATION, November, 1944 








Name Your Size, Shape and Style 


Never beiore has an industry faced the rapid changes in 
specifications and materials which the aviation plants of 
the United States have experienced since they started 
building aerial equipment for war. 


Whatever your needs may be, you will find that all P. S. 
(for Pressed Steel) Carburizing and Heat Treating equip- 
ment is ahead of the times in such products as: 

Alloy Exhaust Manifolds Cylinder Neck Bings 



Dipping Baske 
Pickling Baske 
Radient Tubes 
Steel Cylinder 

Tumbling Barr 
Welded Alloy 


Tubing 


All of them weigh less than the ordinary — thus are more 
efficient, more economical, more easily installed. 


The Pressed Steel Company 

OF WILKES-BARRE. PENNSYLVANIA 


BRANCH OFFICES 
Broad St. Station Bldg.. Philadelphia 
312 Curtis Bldg.. Detroit; SOB Nicholas Bldg.. Toledo 
1915 Engineers Bldg.. Chicago; 51 E. 42nd SL. New York 
1005 Sterling Bldg.. Houston. Texas; ASM Accessories Ltd.. 19 Melinda SL. Toronto 


vestigation discloses, would welcome the 
plan, since it would considerably reduce 

problems — that of spares. 


Beam-Approach School 

( Continued from page 188) 
as theory of flight and avigation. They 
take the controls of a visual Link (a 
trainer with an open cockpit) and fly by 
sight, learning the feel of the controls. 
They are assessed after two weeks, and if 
their standing is high enough, they do 
elementary flying in the low-wing Fair- 
child Cornells (now standard RCAF 
trainers) up to the solo stage. This Link- 
to-Cornell training teaches them the value 
of the "synthetic" flight — proves to them 
that if they handle the controls properly 
in the Links, they will handle the actual 
aircraft properly. 

They next go to the Instrument Link 
Squadron, where they are taught syn- 

and synthetic operational exercises. For 
example, they are taught to direct a 
"fighter pilot” in a Link trainer to hunt 
down an "enemy bomber", the sort of 
exercise which lends interest and value to 
Link trainer work. It is a real test of 
flying lore. They must watch to see that 
the "bomber pilot" doesn't cheat by going 
faster than a real bomber could travel or 
that the pursuing “fighter" doesn’t travel 
at top speed all through the chase. 

In the final stages of the Link course, 
trainees go into the air again. They do 
10 hr. blind flying on instruments, once 
more learning by experience the practical 
value of their synthetic training on the 
Link. To further aid in realism, the 
RCAF recently installed the first twin- 
engine Link trainers. 

Throughout the course, pupils receive 
constant tests and arc under constant 
observation as to suitability. It is by far 
the longest and most complete course ever 
given Link instructors in North America, 
the RCAF claims. To study its values 
the United States AAF. has sent students 
to Deseronto. 


Mexico's Opportunities 

(Continued from page 184) 

gage Isthmus line to Guatemala!, not 
only was there no airport, but within the 
memory of man no airplane had ever 
landed within miles of the place. 

However, rumor had it that the Rio 
Coatzacoalcos regularly forms a sand bar 
island in its middle each rainy season (just 
below the high trestled bridge). This 
was said to be fairly smooth and unob- 
structed for possible landings during the 
four months of dry season. Arrival re- 
vealed the island dry and narrow, and 
after a steep side-slip landing, generous 
measurement showed a landing area all of 
500-ft. long by 110 ft. in width. The town; S 
entire population, headed by the Presi- 
dent Municipal dressed in full uniform, 
arrived shortly by fording the river on 
horseback or else swimming downstream 
with the swift running current. The 
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■ a DT U D B Designers and Builders of the 0311 destroy anything that flies. transport. But outstanding aircraft 

NvKI fl K V r BLACK widow P-6! Night Fighter The big Black Widow has pursuit design and production is Northrop' s 



In 1939, American Airlines adopted the Collins 17F 
Autotune* aircraft transmitter as standard equipment 
for its entire fleet. 

Previous experience on a lesser scale had indicated 
the wisdom of this step. Succeeding experience has 
confirmed it. 

Compared with previous equipment, the 17F’s dou- 
bled the power output (to 100 watts) with slight 
increase in weight, and the Autotune* provided thirteen 
quickly available operating frequencies instead of three. 

Daily through the years, these rugged, uniquely effi- 
cient airborne 1 7F’s and powerful Collins ground trans- 
mitters have given trustworthy support to a superb 


Operating Department in maintaining the great Amer- 
ican Airlines tradition of safety and dependability. 

After the war, Collins will again specialize in the 
development and production of advanced types of 
communication equipment for commercial aviation. 

Its designs will bear the fruit of intense research and 
outstanding engineering achievement now engaged in 
meeting the hard demands of military service all over 
the world. Collins Radio Company, Cedar Rapids, la. 

*The Collins Autotune is a repositioning mechanism which 
quick-shifts all transmitter or receiver controls simultaneously 
and with extreme precision to any one of a number of pre-deter- 
mined frequencies. U. S. Patents issued and pending. 


COLLINS 
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pleasure of each day's takeoff was greatly 
lessened by the hazards of gaining access 
to the aforesaid landing strip. 

For the greater part, at any rate, the 
Republic of Mexico is the pilot's paradise. 
Or it would be if equipment, service, and 
landing field needs were brought to 
standards somewhat equivalent to those 
in the United States. 

Without going into details or statis- 
tics, it may be stated that the Republic of 
Mexico is being adequately supplied with 
military planes and equipment through 
Lend-Lease. Civil aviation needs are 
something else; here no help has been 
extended. Obviously, such needed as- 
sistance in the form of small, practical 
ships such as Taylorcraft, Piper Cubs, 
Stinsons, etc., must come from the U. S. 
No other source is available. 

Civil aviation in Mexico is not pri- 
marily a matter of pleasure fiying. Rather, 
because of topographical conditions, lack 
of roads, and scarcity of available space 
on established airlines, the business execu- 
tives or other individuals whose work is 
directly or even indirectly connected with 
the war effort, must necessarily suffer 
because of such lack of adequate air 
transportation or equipment. 

Even though persons hold civil licenses 
to fly and could, by ownership of private 
planes, extend the activities of their busi- 
ness and, incidentally secure wider dis- 
tribution of American products— they are 
prevented from so doing by the fact that 
no up-to-date planes are available and 
because those which arc here have been 
flown from three to eight years and in 
Mexico arc sold at prices way beyond 
ceilings established in the U, S. 

Any small utility planes— which by the 
grace of God or the foresight of some air- 
minded individual in authority might per- 
chance in the future find their way to 

condition. Because of lack of repair and 
reconditioning facilities here, not to speak 
of lack of parts, planes arriving must be 
in good shape without need of overhaul. 
Reserve gas tanks are looked upon not as 
special equipment but as required insur- 
ance policies, for Mexico's mountains are 
legion and have a lean and hungry look. 

The old story of Cortes' meeting 
with Carlos the Fifth, following the form- 
er's conquest of Mexico, is brought up to 

Asked what the country was like, after 
detailed discussions of its richness in gold 
and silver, Cortes paused for a moment 
and searched for an apt description. Spy- 
ing a sheet of parchment paper he took 
it and crumpled it in his fist. Throwing 
it in front of the monarch lie said, “There, 

hardly postage-stamp space between them 

Today, in all the Republic, there are 
600 pilots holding private licenses. But 
for this number there are only 150 pri- 
vate planes to fly, no more. This is 
certainly not an enviable situation ; it is 
jndicative of present equipment needs. 

ments, and not even the opportunity for 
the people to buy the cast-off planes of 
their flying cousins to the North. If 


WHO 


DESERVES TO GET NAUGAHYDE 

FIRST? 



THE TRUCK BUILDER* The new Naugahyde upholstery 
developed for war service is so wear-resistant it is used in Army 
trucks and tanks. Battle-tested with toughness to spare, it is perfect 



THE THEATER OWNER. The new Naugahyde coated 


fabrics are so fire-resistant they’re used by the Navy — so tough and 
hard to scuff, they stand almost any abuse. They’re madc-to-ordcr 
for theater and restaurant scats. 



wear, and flameproof features of Naugahyde with its beauty and 
choice of colors, and you understand why it is the number one bet 
for airplane upholstery. 


WHO COMES FIRST? When some of the genuine "V. &” Naugahyde 
Upholstery ( now going into war equipment ) is made generally available, 
perhaps YOUR needs should come first. It may happen sooner than you 
think, so bring your problem to us now. Whatever your needs there will be 
a Naugahyde upholstery for you that resists wear, looks smart, costs little. 


U.S. NAUGAHYDE 

UPHOLSTERY 


Serving Through Science 

UNITED STATES RUBBER COMPANY 
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Use 3-M ADHESIVES 

Shown here is one of many gasket adhering operations performed in 
the assembly of aircraft parts. 3-M Adhesives are designed to resist 
heat, water, aromatics and other deteriorating agents. Easily applied 
with brush, scraper or pressure gun, 3-M Adhesives are firm after 
setting but maintain their flexible, adhesive qualities indefinitely. 

Hundreds of problems have been solved in our adhesive labora- 
tories for Adhering, Sealing, Coating, Insulating, Impregnating and 
Sound-deadening. This experience coupled with our extensive facili- 
ties and personnel have developed formulas that are dependable. 

One of our present formulae may fit your particular needs, but 
if not, we’ll build one to do the job. Mail the coupon below for 
information regarding other 3-M Adhesives. 



. "3-M ADHESIVE DATA". 


only a small part of the huge sums spent 
on other, often questionable, pursuits were 
diverted into practical aeronautical chan- 
nels, where sound results could be gaged 
in advance, then maybe civil aviation, 
which after all represents the alert and 
progressive people of any country, might 
benefit. 

Today in the United States accredited 
landing fields are common, but the con- 
trary is true here in Mexico. Those first- 
class fields which do exist were born oi 
necessity — originated through the efforts 
of commercial airlines, large or small, 
which have adapted the best spots avail- 
able for the usual simple landings and 
takeoffs. 

Actually the type and size of landing 
fields, such as there are, may be gaged 
by the size and importance oi the servicing 
airline. Where Campania Mexicans de 
Aviacion, subsidiary of Pan American, 
lands, there is a first-class field with 
good space and facilities. Where Panini 
lands (the majority of its planes are 
Travel Airs), the fields would, in the 
U. S., be classed as emergency only. The 
same is true of Liueas Aereas Mineras. 
whose planes are for the most part Lock- 
heed Vegas. The llellancas of Aereo- 
naves de Mexico use simple landing strips 
in such isolated places as Tecpan. Petat- 
lan, Zihuatenejo, and Audad de la Union, 
all in the State of Guerrero on Mexico's 
West Coast. 

This is no reflection on these servicing 
airlines but rather a compliment to them, 
for otherwise no facilities whatsoever 
would exist in the distant centers. 

Speaking of gas and oil facilities, the 
smart pilot will, before taking off for 
isolated spots, secure through friends 
or contacts permission to draw on estab- 
lished airline supplies stored at the par- 
ticular points. Otherwise he will be 
stranded, or forced to use auto-grade gas, 
provided it is available. 

Here is an actual occurrence which 
took place recently at the field of Aca- 
pulco. The writer arrived in a Taylor- 
craft for a week-end of swimming and re- 
laxation. His first thought upon landing 
was to ready the plane for the return 
trip to Mexico City. However, having 
neglected to secure permission to draw 
a modest -10 liters (about 10 gal.) of gas 
from either airline touching Acapulco, he 
went into town to buy direct from Pemex. 
the government-owned utility. The Pe- 
mex people were most kind and solicitous, 
but they regretted that they could only 
sell aviation gas in drums of 100 liters 
or more, unless the purchaser brought his 
own container. 

Besides, the offices closed at 1 p. m. on 
Saturdays — and with 20 min. to go. your 
correspondent hurriedly visited the town's 
three hardware stores in an attempt to 
buy two used alcohol cans of 5 gal. ca- 
pacity each. Failing in this, a visit to 
the native market finally dug up the re- 
quired containers, which had to he 
cleaned. Also suitable plugs (twisted 
corn husk), had to be found— after which 
the gasoline purchase was made and the 
plane readied for its return trip. This 
is not a typical case but rather an example 
of remarkable good luck. 

All civil and commercial aviation ac- 
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Let Aeronca show YOU how to get ready to do 

BIG BUSINESS with a SMALL AIRPORT! 




tivities in Mexico are under the direction 
and regulation of the official governmental 
department. Sccrctaria dc Comunica- 
cioncs v Obras Publicise. Some day. 
when the importance and possibilities of 
civil aviation will be recognized on a par 
with the present recognition given to com- 
mercial aviation, all these things will be 
changed— but until then the hapless pri- 
vate pilots of Mexico must carefully esti- 
mate chances of completing each flight on 
the basis of individual initiative alone. 

The military phase of flying in Mexico 
may be passed over with the remark that 
the military and aviation experts of the 
U. S. arc helping ill the thinking, plan- 
ning, and supplying of the minimum 
needs of the presently growing Mexican 


air force. When one considers that in 
the revolution in 1916 only one plane 
was occasionally available to the gov- 
ernment forces (without changing the re- 
sults of the fighting) and that now the 
local military air force boasts some 103 
combat planes, it is obvious that real 
strides have been made. This force is 
growing daily. Suffice to say that Mex- 
ico's military needs are being met and 
present personnel can give a good account 
of the time, training, and money expended. 

T wo years ago, in the parade and dem- 
onstration of the 16th of September, 
celebrating Mexico's liberation from 
Spanish rule, the local military air force 
boasted exactly 21 planes, which carried 
out a simple formation over the 50.000 



An Engine Stand That Meets Every Require- 
ment of Full-Speed, Full-Time Production 


• Designed for use with interchangeable mounting plates for radial 
engines, this stand has an entirely enclosed gear drive and adjustable 
arm brackets which make it easy to obtain the center of gravity on a 
wide range of engines. Speeds inspection, servicing and overhauling. 
Equipped with friction floor stop, removable oil pan, steel ball bearing 
•is. Write or wire for descriptive literature on our 
plete line of stands for aeroplane and tank engines. 

MANUFACTURING 
CORPORATION 

COLUMBUS, INDIANA, U. S. A. 



troops which paraded the city's streets. 
Recently, in a special demonstration put 
on for the president and military leaders. 


of planes — bombers, fighters, and troop- 
carrying transports — executed compli- 
cated maneuvers reflecting credit on the 
efforts and results obtained in the inter- 
vening two years. 

But most of the progress in Mexico 
must be credited to commercial flying. 
Almost all of the few airports which 
exist, the majority of the trained per- 
sonnel. and existing servicing facilities, 
must be credited to commercial endeavor. 
Smartly the laws governing flying activi- 
ties demand native born personnel to 
pilot the planes flying within the country. 
As a result, not only has the Mexican 
pilot been pushed forward, but results 
have shown that selections have been 
uniformly good. All of CMA pilots, 
aforementioned subsidiary of Pan Ameri- 
can, are native stock, and their perform- 
ance is on a par with the best U. S. can 
turn out So far no accidents whatsoever 
have been chalked up against CMA. But 
accidents do occur in Mexico, and they 
may be blamed primarily upon lack of 
modern equipment, inadequate landing 
fields, and the absence of up-to-date 
service facilities. 

CMA will take, for example, a recently 
graduated pilot who shows promise and 
aptitude and will continue his develop- 
ment under their own instruction facili- 
ties. As a co-pilot he has every oppor- 
tunity to build on inherent ability, and 
soon he finds himself a full-fledged captain 
of a minor run. After this his oppor- 
tunity depends on his own continued 
ability and steadiness. These commer- 
cially trained pilots, avigators, etc., are 
not siphoned off into military activities 
for, while Mexico is allied in all war 
efforts, thus far no actual demands have 
been made which require hasty expansion 
of her air forces. Probably better stated 
is the fact that the air needs of the Allies 
have been met among the larger United 
Nations without necessity of drawing 
on other friendly allies. 

In all fairness it should be remarked 
that Mexico’s president, Manuel Avila 
Camacho, has publicly offered the re- 
sources of the country's armed forces, 
particularly the air arm, in the event such 
assistance is requested or required. 

As remarked previously, all aviation 
activities (excluding military) come under 
the control and regulation of Sccrctaria dc 
Comunicacioncs y Obras Pubticas, 
under which authority the Department o de 
Aeronautica Civil passes upon all matters 
relating to civil flying. The present head 
of the Aviation Division is Sr. Gral Al- 
berto Salinas, an able and fair adminis- 
trator. As closely as possible, Mexico 
has followed the rules and regulations 
obtaining in the U. S. in outlining her 
basic control. As a result the visiting 
pilot need learn few if any new flying 

Today's restrictions governing the 
teaching of flying wisely limit such op- 
portunity to only native born Mexicans 
or to nationals whose country is allied 
or friendly to the war effort Licenses 
and equipment formerly held by subject 
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citizens of the Axis powers have been can- 
celled and expropriated. 

For example, a native of the United 
States residing in Mexico must, before 
'being granted a learner’s permit by the 
Department, secure from the U. S. Em- 
bassy a special letter of permission, after 
which he can apply for his permit. Nat- 
urally he is also subjected to a rigorous 
physical examination, and during the 
•course of his training he is not permitted 
to change instructors without written per-; 
mission from the Department It is of 
interest to note that a recent regulation 
requires negative Wasserman and Kahn 
-tests to permit preflight training and re- 
validation of existing licenses. 

Civil pilot training is 100 percent 
Mexican instructed, and while the num- 
ber of teachers is limited they are ex- 
cellent. Most of them, at least those 
attached to the Mexico City Airport, 
speak English' as well as Spanish, but 
■efficiency in learning is more quickly and 
better obtained through the medium of 
Spanish itself. In fact, in order to com- 
plete the ground school course and pass 
'the required technical examinations of the 

■ department, a solid foundation in Spanish 
is both required and necessary. Prac- 
•tically no aviation schools, as such exist, 
if exception be made of one recently 
formed, and for the most part instruction 
*is by individuals who own one or two 
planes each. 

For a country where the airplane is 
more logically adapted than any other 
means of transportation ; where time fac- 
tors save days, not hours only, over all 
•other available means; where there 
•is gasoline in abundance and wealth for 
expansion and investment in aviation 
■activities ; and, above all, naturally adapt- 
able personnel — the situation regarding 
planes available is nothing less than de- 
plorable. Were the average North 
American pilot, with a few hours or many, 
to inspect the planes assembled on the 
line at the ready for daily practice, lie 
•would probably be scornful or somewhat 

■ apprehensive. 

With an over-all population of some 
20.000,000, and with 2,000,000 or 10 per- 
•cent of these resident in the Federal Dis- 
'trict, Mexico is an impoverished country 
•so far as flying equipment is concerned. 
Here, too, is concentrated most of the 
wealth and certainly most of the progres- 
sive element to whom flying is a natural 
•development to be learned, enjoyed, and 
utilized. But such lack is not the fault 
•of Mexicans. They do the best they can 
with the means at hand. Again, if the 
prodigious goodwill funds were directed, 
in only a small part, to civil flying ac- 
tivities, the results could be pre-gaged, 
justified, and even paid for in advance 
by an appreciative waiting list 

We have U.S.-made personal craft at 
the Mexico City Airport. Some are ’40 
models, but most date back to ’38 or even 
'before. Some, still sturdy but no longer 
stylish, have put in six to nine years of 
practically everyday flying. Yet these 
-are typical of the planes which are lined 
up for daily use and which still produce 
■quotas of new students, required hours, 
■and some, if not much, cross-country 
practice. It is true that during the war, 
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STANDARD CONVEYOR COMPANY is able , 
through long experience , to specify and 
build for a diversity of handling needs . . . 

A procession of products, of the wid- 
est imaginable variety, is pouring off 
assembly lines today — on time, or ahead 
of schedule — because Standard Con- 
veyors are helping to channel the flow 
of production. Whether the rate of 
manufacture is several hundreds a min- 
ute or one an hour. Standard builds the 
right type of conveying equipment to 

The range and versatility of Standard 
Conveyor equipment is the result of 
nearly 40 years of close contact with 
inside - the - plant transportation — in 
plants large and small, making products 
as widely diverse as steel or cosmetics. 

Check with Standard Conveyor for the 


right kind of conveying equipment to 
"deliver the goods" faster — at lower 
cost — now or for postwar production. 

"Conveyors by Standard"— Catalog So. A-114. 


STANDARD CONVEYOR CO. 
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10,000 THUNDERBOLTS / 


The 1 0,000th Republic Thunderbolt is on its way to the 
lighting front. On the day it came off the assembly lines, there 
was a moment’s pause for the "christening," a hearty cheer, and 
the line started moving again. A small incident, perhaps, in a 
world at war. . . but a significant one. 

Created to do things no airplane had ever done before, tile 
Thunderbolt has helped our Air Forces solve one tactical 
problem after another . . . from long distance bomber escort 
to dive-bombing and ground strafing. Today, bearing the 
colors of five United Nations, the Thunderbolt fights on 
every front and from the remotest outposts. 

The Thunderbolt is a complex machine, heavily armed and 
armored, superpowercd, highly supercharged. It weighs more 
than eight tons. It costs S100.000. It takes 20,000 man-hours 
to build. It was created and produced in record time in record 
quantities — 10000 in 27 months — noc by a "miracle" but 
through typical American ingenuity, downright hard work 


and splendid cooperation by thousands of people — civilian 
and military. 

Republic is proud, naturally, of the technical excellence of 
the Thunderbolt, of its production record, 
and of the Superlative battle record of the 
pilots in whose hands it springs to life as a 
weapon of war. 

But Republic is prouder still of the spiric of 
those Americans who joined hands and brains 
to build it, and who today press on to new thousands of 
Thunderbolts . . . and Victory ! 

Republic Aviation Corporation, Varrningdale, Long Island, 
New York , and llransii/le, Indiana. 


Republic firsts in war point to firsts in peace 



REPUBLIC © AVIATION 
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the U. S. is not producing airplanes for 
civilian use. but because of existing re- 
strictions governing the exportation of 
even small, strategetically unimportant, 
used planes, not even planes which might 
be stored in hangars in the U. S. unusctl 
can so much as cross the border for sale 
in Mexico. 

If Mexico, and the same undoubtedly 
applies to other countries allied in the 
war effort, goes on being denied available 
equipment, then the situation is deplorable 

Future flying in Mexico holds many 
promises, not only in the business world 
and because of great economic justifica- 
tion, but also for the presently untapped 
riches available only to such means of 
transportation. Even today, in the midst 
of strenuous measures, when all available 
means arc being utilized to bring out 
precious and needed metals, many im- 
portant and rich sources are by necessity 
being ignored. 

It may be safely said that no deposits 
in ores, whether of gold, iron, silver, 
mercury, mica, copper, lead, etc., now 
exist which have not been previously 
discovered and evaluated by the Spanish 
Conquistadores who arrived here many 
years ago. Yet, despite the known exist- 
ence of such remaining, untapped sup- 
plies, none of them is available for 
production because they are inaccessible 
except by air. 

Those which are being worked today 
produce only in proportion as their output 
can be hauled away. Those which will be 
tomorrow's bonanza can only be tapped 
by access through the only new develop- 
ment in Mexico's last 400 yr.— the air- 
plane. They await only the coming of 
their airborne discoverer. Each of them 
(or at least so it seems to passing pilots) 
has just enough space adjacent to accom- 
modate a small ship. Meanwhile here 
these opportunities wait— and will -go on 
waiting, unchanged, until such time when 

Mexico. 

And so — prospective flyers in Mexico— 
adjust your stabilizer for the climb and set 
that mixture lean. You start off high to 
begin, but there's plenty of room over 
Mexico. And down below there still re- 
main untold riches in the earth and of it 
—dreamed of but not yet fully explored 
by man himself. “Finder’s keepers" 
says the old adage — and who knows whose 
wings will be the first to cleave the vir- 
tually unbroken air in so many as yet 
unpioneered places. 


Curtiss-Wright Transport 

(Continued from page 120) 
profile, is being incorporated in the cur- 
rent military models. Deep side windows 
are designed to give greater visibility in 
landing operations, and the windshields 
are of the “bird-proof’ construction rec- 
ommended by CAA. Double-pane safety 
glass equipped with defogging nozzles 
insures clear vision in cold weather. 

Every control surface on the new craft 
is all-metal; on the military version ail- 
erons have been fabric covered. Aerody- 
namic balance and spring tabs have been 



To protect your product against 
costly failures due to 


Nowhere else can you obtain all of these benefits, to enhance 
the salability, performance, and reputation of your product : 


;, corrosion. 


f Distinctive properties of re- 
sistance to wear, impact, 
fatigue 


| A series of engineered al- 
loys — with physical proper- 
ties to fit your application. 

J Quality control to hold 
i these properties within nar- 

Diversified production fa- 
cilities, coordinating in one 
place all the commonly used 
metalworking processes. 


f Engineering and produc- 
tion "know-how” to give 
you a practical manufac- 
turing program. 
r A nation-wide organization 
1 of field engineers to assist 

f A record of proved per- 
formance in hundreds of 
leading makes of equip- 

A national reputation that 
makes Ampco Metal parts 


Send us your prints when you are ready 
to consider materials. Write for bulletins. 
Ampco Metal, Inc., Dept. A- 11, Milwaukee, 
Wisconsin. 
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substituted for hydraulic boost on the 
controls. 

Pilots of major airlines cooperated in 
setting up pilot’s cabin arrangements, 
which include two seats for pilots and a 
* jump scat for a third crew member. All 
controls have been located forward to 
eliminate the need for reaching backward. 
Both fluorescent “black light" and incan- 
descent lighting are provided. 

In the mockup shown correspondents, 
the galley is located just aft of the pilots’ 
cabin, with a Dutch door between it and 
the passenger cabin for converting the 
galley into a serving pantry. A special 
exhaust duct is designed to keep food 
odors from the passenger cabin. Finished 
in polished metal, the galley has a Dutch 
oven, grill, toaster, mixer, and baby bottle 
warmer, also a separate counter for a 
snack bar, as well as usual food-serving 
equipment. 

Passenger seats are arranged in pairs 
flanking a center aisle. Flush-type ash 
trays are built into the arm of each re- 
clining chair, and each window has a ledge 
in the lower frame for small personal 
articles. An overhead rack for hats and 
small pieces of luggage runs the full 
length of the cabin, with individual read- 
ing lights and service buttons set in the 
lower surface. Main cabin lighting is 
contained in a single fluorescent fixture 
running the full cabin length. 

Stewardess quarters are located just aft 
of the passengers’ seats opposite the left- 
hand entrance door. A desk incorporates 
control panel for cabin, vestibule, and 
lounge lights, and heaters and ventilating 
system, the latter designed to change the 
air once every minute. 

Separate rest rooms have been installed, 
with windows set above the boudoir table 
in the ladies' room and flanking the mirror 
above the wash basin in the men’s room. 

Mail, cargo, and luggage compartments 
contain 526 cu. ft. of space, said to be 
greater per passenger than iu any other 
transport plane. Both compartments are 
located below the cabin floor, with access 
through doors on the right side of the 
fuselage — away from the passenger en- 

Like its predecessors, the original CW- 
20 (which is still being used by the British 
Air Ministry) and the C-46, the CW-20E 
was designed by George A. Page, Jr., 
director oi engineering for C-W’s Air- 
plane Division, and it follows specifica- 
tions resulting from an extensive survey 
conducted by the corporation to determine 
the type of equipment necessary for 
medium-range transport operations. (Also 
sec Aviation's Design Analysis of the 
Curtiss Commando, August, 1943) 
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Above; Phantom view of fuel tank shows how tubular wing spar passes 
through it . Lift tube (A) is secured to a plate and to launching 



Nazi V-l Bomb 

(Continued from page 191) 
the fuel is consumed during flight, The 
tank has a filler opening at the top, an 
opening which is closed with, a flush: 
type cap. In the middle of the tank is a 
1/6-in. thick vertical baffle plate to reduce 
surge when launching. Heavy steel-wire 
screens are welded over the top.and bot- 
tom openings in this baffle platSl' The 
walls of the tank, of about 1/16-in. steel, 
form' the center section of the fuselage. 

The wing is quite thick, about 10-in. 
deep at the root and 6 at the tip. The 
over-all width is given by the British as 
17 ft. 6 in. The leading edge is nearly 
straight. Root and tip chords are about 
44 and 28 in., respectively. 

Wing skin, fully 1/16-in. thick, appar- 
ently is welded to the ribs,- It is possible 
that the top and bottom and leading edge 
were formed, in one piece, with the trail- 
ing edge then welded along a transverse 
seam to complete the wing. There is ap- 
parently no dihedral in the wings. Neither 
are there any ailerons. The wing tips arc 
square and are closed by separate stamp- 
ings welded to the end of the wing skins. 

The spar is tubular and extends from 
tip to tip through the fuel tank. It is of 
approximately 5-in. dia., with 1/8-in. wall 
seamless-steel tube, reinforced by another 
1/8-in. wall tubular member rolled around 
it from a steel strip. This is about 3 “ft 
shorter than the main spar tube. There 
is a j4-in. gap on the rear neutral axis 
of the spar where the edges of the strip 
fail to meet. Here the edges are welded 
together and to the inner tube at about 
lj4-in- intervals. 

At the tip end of the spar and at two 
points equidistant between it and the fuse- 
lage there are 'A x )4-in. bands, either 
to reinforce the tubing or the points where 
the wing ribs are welded to the spar. 
It is quite possible that with this steel 
construction only three ribs are neces- 
sary between the fuselage and the tip. 

The steel wings appear to lend some- 
thing of an armor function. The star- 
board wing of a wrecked bomb, for ex- 
ample, was well creased by machine gun 
bullets, but it evidently took a shell to 
pierce it. Even though this shell ex- 


ploded inside the wing, the skin was only 
pushed outward about an inch adjacent 
to .the point of explosion. 

Contained in the fourth section of the 
fuselage are two spherical air pressure 
tanks. These are apparently designed 
to take high pressure, for they are wound 
with piano wire and look very much like a 
housewife’s ball of string because of the 
way the bands are criss-crossed. Each 
band comprises three layers of 16 Strands 
oi about 1/16-in. dia. wire. 

The spherical tanks arc of approxi- 


mately 20-in. dia.. probably welded at the 
equator. Taps for air are at the top 
and bottom poles, and air line connections 
can be reached through an inspection 
plate on the port side of the fuselage 
section. At the rear end of this section, 
there is bolted a J4-in. steel bulkliead. 
This may be part of the automatic con- 
trol sectipn or a reinforcement- to take the 
thrust of the impulse engine. Edbh air 
tank is h^ld in place by a single heavy 
strap arranged - diagonally across the 
fuselage. ( Continued on page 291) 



Most modern ground station trans- 
mitters have so many tuning con- 
trols that rapid manual or automatic 
frequency changing is a major prob- 
lem. The Collins 231C large ground 
station transmitter contains an amaz- 
ing device— the Collins Autotune 
Unit which automatically controls 
changing frequencies in a matter of 
three secondsl 



CONTACTS 


A development of the Collins Radio 
Co. of Cedar Rapids, Iowa, the 
Autotune Unit has proved of great 
value in wartime radio because of 
its flexibility and accuracy. This 
complex instrument is built with an 
unusual degree of mechanical fi- 
nesse. Callite Silver Contacts were 
chosen for the tap switches driven 
by the Collins Autotune in the grid 
and plate networks. This is one of 
many instances where 
Callite Contacts contribute 
to dependable performance 
in precision mechanisms. 
Callite Tungsten Cor- 
poration, 545 Thirty-, 
ninth Street, Union 
City, N. I. 
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Spotlighted in today’s war production program are the 
hardened and precision ground parts made In great 
volume by Allied Products Corporation. Some of these 
parts, which are being made for top-flight aircraft 
engines, guns and other materiel of war, are finished 
to within limits of two ten-thousandths of an inch. 
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have made possible Allied’s wartime accomplishments 
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duction machinery, and practical experience for manu- 
facturers of consumer goods. 

If you are planning a postwar product, and are looking 
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ened and precision ground parts, get in touch with 
Allied Products Corporation now. 
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The automatic pilot section apparently 
contains a horizontal shelf across its mid- 
dle to support the automatic pilot. A 
large door is bolted to the upper port 
quarter of this section of the fuselage to 
give access to the automatic pilot. At 

lage there is a vertical, heavy walled tube 
supporting the impulse motor. Attached 
to the top and bottom of the fuselage, this 
tube has a forked arrangement on the 
upper end. The fork is fastened with 
trunnion bolts to the sides of the impulse- 
engine casting at its horizontal center 

Last section of the fuselage is a conical 
member that carries the stabilizer, eleva- 
tors, fin. and rudder. In it are the air- 
servo controls which direct and control 
the elevation of the bomb. A vertical 
' tubular member attached to the rear end 
of the tail cone forms the back of the fin 
and the hinge member for the rudder. At 
its upper end it forms a cradle in which 
the engine tube rests. 

It is not evident whether this is secured 
to the engine duct, but judging from the 
red oxide coloring of the duct, it would 
evidently be desirable to leave it unat- 
tached so the duct can expand freely 
under the red hot operating temperatures 
at which it appears to function. 

According to the British, the air pres- 
sure is used to feed the fuel and run the 
automatic pilot The light rubber tubes 
attached to the remains of the. automatic 
pilot would suggest that low air pressure 
runs the gyros and controls. A pressure 
reducing valve obviously must be used. 

Center line of the impulse engine is 
about 30 in. above the center line of 
fuselage, and nose cowling of the engine 
is of about 20-in. dia., while the tail end 
of the duct is between 12 or 13-in. dia. 
The nose cowling apparently takes the 
entire thrust of the engine and transmits 
it through the vertical tube to the fuse- 
lage. The tube not only drives but sup- 
ports the heavy steel vertical grill in the 
front of the engine tube. 

On the back of the grill there appear 
to be a scries of quick-acting reed-type 
valves which are instantly responsive to 
variations in pressure. Inside the duct. 

venturi passages through which the mix- 

nine fuel jets on the rear surface of the 
grill. The feed line probably conies from 
the automatic pilot chamber through the 
vertical driving tube to the grill jets. 
The fuel is fed by air pressure. 

The English explanation is that the 
three top jets also include air jets to 
atomize the fuel. Arrangement of the 
jets in the grill provides the proper fluc- 
tuating supply of fuel to the combustion 
chamber, it is claimed, and corrects the 

speed of the bomb, and also for altitude 
changes. Nothing was visible of this 
structure; but from what could be ob- 

to suggest how it might be accomplished. 

Operation of the engine is very simple. 
The bomb is launched by a catapult device 
which gives it a speed of about ISO mph. 
The air pressure thus built up in front of 
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SPEEDI-DRI is a white, granular substance that’s thirsty for oil 
and grease. Spread by hand without interrupting production 
and easily swept up with a stiff brush, it reduces porter-labor 
to the minimum and saves the cost of expensive scouring equip- 
ment. At the same time it does a heller job, because it absorbs 
the oil and grease . . . even taking out years-old deposits, in time. 

No matter how greasy a floor, it becomes slip-proof the minute 
it’s SPEEDI-DRIed. This cuts costly accidents, saves man-power, 
and speeds production. In addition, SPEEDI-DRI saves work- 
shoes from oil-rot, brightens the plant, and improves morale. 
SPEEDI-DRI is non-combustihle. It will not readily burn even 
when oil-soaked. It gives double the efficiency at a fraction of 
the cost of old-fashioned floor-cleaning methods. Write for the 


the grill opens the reed valves and air 
is forced into the combustion chamber. 
When the valves open up they probably 
allow the fuel to flow into the air stream 
through the nine jets in the grill, thus 
forming an explosive mixture. 

Tn the venturi section there is a spark- 
plug which starts the combustion. Once 
the combustion is initiated the subsequent 
charges are fired by the temperature of 
the tube walls, heated by the previous 

The resultant combustion raises the in- 
ternal pressure above that on the front 
of the grill and so causes the reed valves 
to close. Therefore the products of com- 
bustion can only escape from the rear end 
of the engine duct, giving jet propulsion. 
As soon as the internal pressure drops 
below that on the front of the grill, air 
rushes in again, picks up more fuel, forms 
a mixture, is ignited, causing the reed 
valves to close, and the cycle is repeated. 

Weight of the complete ready-to-launch 
flying bomb is given as 4,700 lb. Its 
speed is variously given from 250 to 360 
mph., although the latter figure seems 
pretty high. 

The implusc engine is said to develop 
600 hp., if it can be so rated. It consumes 
eight times as much fuel as a conventional 
gasoline aircraft engine, according to 
press dispatches. However, it only re- 
quires low-grade fuel instead of high 
octane gas. 

Although the British description of the 
automatic pilot says there are three air 
driven gyros, remains of the automatic 
pilot indicate that it only has two. Since 
there are no ailerons to operate, a third 
gyro might be considered unnecessary. 
The writer has been told that if the two 
gyros are placed at the proper angle it 
might be possible to obtain the kind of 
control which the flying bomb obviously 
has. 

One gyro controls the rudder and has 
wires which probably connect it to the 
magnetic compass in the nose. This 
would provide the means of putting the 
craft on course, and there must be a con- 
trol which can be set to determine the 
final course of the bomb. 

The elevator is apparently controlled 
by another gyro, but it evidently has a 
barometric capsule control attached in 
such a manner that it maintains the 
bomb's flying altitude. One of the con- 
trol dials on the automatic control had 
graduations reading 375-400-425-450, etc. 
This may have been for pre-setting the 
altitude control. Calibration was judged 


facts . . . and a FREE SAMPLE. 

SUPPLIERS: East — Refiners lubricating Co., New York 1, New York. 
Midwest & South — Waverly Petroleum Products Co., Philadelphia 6, Po. 



The pneumatic servo mechanisms for 
operating both rudder and elevators look 
alike. They appear to he die-cast alumi- 
num cylinders of about 11-in. dia. with 
about a 2-in. stroke. On the side oi the 
cylinder there is what appears to be a 
diaphragm housing with control tubes to 
each side. ■ Each diaphragm must control 
the valve that causes the servo piston to 
move It is obviously a servo mechanism 
because of a spring attached to the piston 
rod on one end and probably to the valve 
on the other end, so that it cuts off the 
air supply when the correct piston move- 
ment has been obtained. 

There is much speculation as to how 
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the flight distance is determined. Some 
think the supply of fuel carried determines 
this. Another theory is that when the 
air pressure fails the bomb falls. Clocks 
may also be a means of setting off the 
bomb. Some say a pin wheel device on 
the nose does it — a method used to arm 
most bombs. 

The clock method sounds quite rational. 
Tlie failure of air pressure does not seem 
practical, for there is evidence that air 
pressure may be needed to lock the empen- 
nage controls and release the spoilers 
when the bomb is ready to be fired. 
Whether this action also cuts off the fuel 
was not evident from the wrecked sample, 
but it is quite possible. This is substanti- 
ated by a spring-operated mechanism on 
the underside of the stabilizer which seems 
to be released by air pressure before the 
spoilers can come into action and nose 
the bomb down. 

For starting purposes, there is a valve 
on the bottom of the automatic pilot sec- 
tion which apparently controls the fuel 
and ignition. This is operated by a push 
button and is in the “off” position until 
the bomb leaves the ramp. Then it is 
spring-opened, whereupon fuel flows to 
the grill and an electric ignition switch is 
closed to spark the engine. This control 
is a very important part, for the wires 
are carried through a key-lock switch on 
the starboard side. This is a tumbler 
lock operated from the outside with a key, 
and is apparently a safety device. 

It is reported that the bombs are 
launched from ramps 170-ft. long and of 
32-in. gage, but the exact manner in which 
they arc catapulted into the air has not 
yet been explained. To get the bomb into 
the air with a terminal velocity of 150 
mph. in 170 ft. only requires 1.5 sec. and 
the application of about 1,000 hp. per sec. 
Perhaps an explosive charge is used to 
accomplish this. 

Apparently 150 mph. is the minimum 
speed at which the impluse engine can be 
started, but once started it has power 
enough to continue accelerating until it 
has reached its top speed. 

Some of the launching ramps are in a 
direction other than that toward the ob- 
jective, thus requiring a timing device— 
perhaps a spring- or electrically-oper- 
ated clock used to time both the turn and 
the total length of flight. This may ex- 
plain why some bombs have been found 
with clockworks in them. For the first 
stage of the flight the compass control 

ber of seconds of free flight, the compass 
control would be automatically connected 
and the bomb required to follow the pre- 
set course under compass control. 


Snow and the RCAF 

(Continued from page 165) 
fitted with adjustable blades to level off 
drifts after severe storms. A stop is 
provided so these levelling bars may not 
be lowered to the surface and used instead 
of the drag. If this bar is set too low 
it will gouge out sections of the surface 
due to rocking of the rollers. Adjustable 
angle-iron drags scarify the surface, re- 
duce the compacted snow, and remove 
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ruts. Scarifier teeth on the drags rip up 
the snow at spring break-up, at which 
time the crew must give particular at- 
tention to temperature forecasts. Some- 
times no freezing takes place in the spring, 
and then no rolling should be undertaken. 

During the entire winter the snow- 
clearing crew must be in close touch with 
the flight control officer, both to time 
rolling operations and to keep him in- 
formed on the condition of the field. 

RCAF has also made use of a combi- 
nation method of rolling and blowing by 
which snow is packed 4 or 5 in. deep on 
the runway. Subsequent snow is all 
blown off the runway, which never has 
more than the original depth. When the 
spring break-up commences, the snow 
runway is left to disintegrate normally. 
If a wheel should break through it would 
make contact with the hard surface be- 
neath. When the snow becomes com- 
pletely rotten, it is only necessary to 
scrape it up and blow it off of the runway. 

Compacting wet snow during a snow- 
storm presents special difficulties, because 
moist snow sticks to the rollers and 
tractor cleats. To overcome this and in- 
sure against interrupted rolling during the 
snowstorm, a method has been developed 
using cocoanut matting and a salt solu- 
tion. Cocoanut matting is nailed to a 
wooden cross-bar overhanging the roller. 
The matting is soaked with hot salt 
water mixed in the proportion of 7 lb. of 
salt to 5 gal. of water, which will keep 
a roller in operation for 20 hr. 

This method is cheap and easy. It 
makes possible the complete rolling of 
an airfield during a snowstorm when the 
temperature is no lower than 27 deg., 
making the airfield available for flying 
immediately after the storm. 

For keeping roads in good condition in 
late winter and spring, the RCAF recom- 
mends loosening snow on roads by disking, 
digging holes in snow drifts to hasten 
thawing, and using a grader to clear road 
surfaces and open ditches. 


Instrument Overhaul 

( Continued front page 161) 
gases to determine the proper mixture to 
use for calibrating fuel-air ratio cells. 

A collimator for calibration of octants 
and sextants was also constructed. It is 
believed to be the only inside collimator 
in this section of the country. In calibra- 
tion, this instrument is set on a zero ad- 
justment and checked each 10 deg, 
through an arc of 90 deg. by sighting of 
pin-point lights which simulate stars. The 
brilliancy of these lights is controlled by 
a rheostat to correspond with the light in 
the bubble chamber of the instrument. 
This fixture makes possible the accurate 
calibration of instruments day or night, 
rain or shine. 

All instruments are overhauled, inspect- 
ed, and calibrated according to technical 
orders of the armed forces and manufac- 
turers’ specifications. 

Since opening of the instrument over- 
haul department in Nov. 1942, overhaul 
has been completed of approximately 
15,000 instruments of all types for the 


"Fast Freighters" of Factory, 

Terminal and Warehouse . . . 

CRESCENT ELECTRIC INDUSTRIAL TRUCKS 




[jLftgscEMl Materials are "fast freight” when you 
sgskP move them on Crescent Industrial Lift 
Trucks . . . the trucks that speed production while 
saving manpower. Above, are a few examples of the 
varied ways in which Crescent Trucks serve industry . 


CRESCENT TRUCK COMPANY, 1120 Willow St., Lebanon, Pa. 
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nts. In addition, they have estab- 
v standards of durability under the 
illing service conditions. Permoflux 
or postwar will reflect these achieve- 
they render improved performance 
>ds of applications. Let us consult 
on your specific design problems. 


' WAR BONDS FOR VICTORY! 


PERM#FUIX 

PERMOFLUX CORPORATION 

4916-22 W. Grand Ave., Chicago 39, III. 


297 



CHE CHOICE 


oe B£n w mechanics 


ard equipment” for every hand tool opera- 
tion. Snap-on's direct-to-usar tool service is 
available through 38 factory branches lo- 
cated in key production centers. 


H&e IQiqAt loot for every job means faster work and better workmanship, 
lowered costs and increased safety. Everywhere in industry Snap-on tools are giving 
added efficiency to manpower in production, maintenance and service operations. In 

kimrlrorlc rtf frtrrtmnct nlnnk thpv nrp “stand- 


’M’jL 


398 


AVIATION, November, 1944 


Illustrative problem No. 1 : Assume a 
continuous beam loaded as shown in Fig. 
7. The supports are unyielding and the 
modulus of elasticity, £=10,300,000 psi. 
is constant. The moment of inertia 
varies according to the equations : 



From C to B: l k = 11.25(1 - 0.2*) ! 

Required : Compute M b (a) Assuming 
a constant / in each span equal to the 
arithmetic mean of the end /’ s, and (b) 
by the exact formulas, using the beam fac- 
tors obtained from Fig. 6. 

Solution: Part (a) — Constant I. An 
inspection of the beam indicates Case 2 
for span 1 and Cases 1 and 3 for span 2. 
Therefore, the equation combines parts of 
Eq. (la), (3a), and (5a) as follows: 


<*M. + 2 (a + 0) M t + 0M, = 

_ tl^ww _ IaW,0 _ 7 UW'iO 
15 4 30 

or: + 2 (or + 6) Mb + 0M, = 

^ [leirw + « (ism + i4ir,)J (a) 

M. = - 40 X 10 = - 400 in.-lb. 

Mi, = — 20 X 10 = — 200 in.-lb. 

BY = - .5 X 12 X 80 = 360 lb. 


IBs" = .5 X 6 X 30 = 90 lb. 


/„ = 1.8f0 + 1)* = 1.8 in.* 

h - 1.8(1 + 1) ! = 7.2 in* 

I, = 11.25(1 -0) s = 11.25 fa* 
Qi, = 11.25(1 - .2)* = 7.2 cheek) 


/, =^r^ = 4.5 7, 

_ 7.2 + 11.25 


— = 9 225 U = 30 in 


16B",«s = 16(360) (2)« = 25 

15 If. 0 = 15(360) (.488) = ( 
UW",e = 14(90) (.488) = 


— SO +800+98= - 12,247 

and Mb 2.461 in.-lb. 

(Answer — Part (a)) 

Part (b) : Varying I — Combining parts of 
Eq. (2a), (4a) and (6a): 
aC.M . + (aCb + 0C\)M h + 0C,M. = 

- l*C',W',a' - IJC, W,$ - UC",W" ; t 
or-.aC.Ma + (aCb + 0C',)Mt + 6C,M, = 

- U[C', WW + 0(C,W, + C",n"'.)l (b) 
Using duplicate data from Part (a); factors 
from Fig. 6: 

It. = IJI. = 4 — C. = .080; C h = 

.114; O', = .0178 

R, = h/l. = 0.64 — C, = .208; C't = 

.465; C, = .0545; C" s = .0495 

0 = IJI, = 0.16; a = 2 

aC.M. = 2 X .080 X (-400) = - 64.00 

0C,M, = .16 X .208 X (-200) = - 0.67 

(aCs + 0C\)M h = 

(2 X .114 + .16 X .465 )M b = .302Mb 
C>W, a ! = .0178 X 360 X 4 = 25 63 
C,W, 0 = .0545 X 360 X .16 = 3.14 
C",W",0 = .0495 X 90 X .16 = .71 

.3024+ = 

- 30 X 29.48 + 64.00 + 0.67 = - 819.73 
and Mu = - 2,714 in.-lb. 

(Answer — Part (b)) 







One of the fotal mistakes the Nazis made in developing 
their army equipment was to underestimate the intense 
cold of the Russian winter. Motor lubricants, hose lines for 
fuel and hydraulic connections, and other armament 
components had not been designed for that type of service. 
Likewise, our aircraft before we entered the war was not 
equal to the very high altitudes at which many aerial 
battles have been fought. 

There is only one sure way to determine the effects 
of extremes in temperature, pressure and humidity — a 
properly engineered test chamber in which any kind of 
weather from that of the tropics at sea level to the strato- 
sphere may be duplicated at will and in accordance with 
close timing. 


KOLD-HOLD MANUFACTURING COMPANY 
444 NORTH GRAND AVENUE, LANSING 4, MICH. 
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STARRETT ACCURACY 
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REYNOLDS & REYNOLDS Co. 
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experience combined with an Engineering 
and Designing Staff of the highest calibre 
assures you not only the finest in Metal 


Stamping, but an efficient and authoritative 


Service for your specific problems. Metal 



Specialty serves Industry in Stamping, Coin- 
ing, Forming, Drawing, Annealing and all 
types of Welding. Specialists in Hydraulic 
Cold Drawing and Embossing on all metals, 
including Stainless Steel and Aluminum. 
Deep Drawing and Embossing up to 850 
tons capacity. Shells drawn up to 20" depth. 



~fhe 

METAL SPECIALTY &. 


MAIN OFFICE AND PLANT • ESTE AVENUE • CINCINNATI. OHIO 
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nomograph, there is only a difference of 
.001 in. in answers. 

2. Form Blocks. Consider a form block 
to provide a 95 deg. bend for a part to be 
made up of 0.051 stock with a Vk radius. 
If the spring-back is 8 deg. for the partic- 
ular example, the block would be cut to 
103 deg. The part’s mold leg is found 
to be 0.261 and the block's mold leg is 
0.236 (using the mold-leg chart). The 
difference between the two is -0.025. 


Personal Plane Instruments 

( Continued from page 123) 
will get from such proposed instrumenta- 
tion will not be due to his ability to fly 
instruments as we know it today, but 
rather to the aid that these instruments 
will give him in accomplishing flights dur- 
ing the extended contact weather, when 
smoke and haze, rather than cloud or pre- 
cipitation, provide the restriction in visi- 

Instrumcnts necessary for such flying 
are four in number : A compass-controlled 
(or “slaved") directional gyro; an air- 
speed indicator ; an altimeter and, finally, 
an attitude indicator of a very graphic 
type, the “flying" of which is extremely 

Further details cannot be given at this 
time on the latter device, for reasons best 
known to the Army and Navy air serv- 
ices. It can be said, however, that during 
the past three months we have com- 
pleted exhaustive flight tests with this 
instrument, whose picturization of flight 
attitude is so simplified that pilots who 
had received less than an hour's instruc- 
tion in its use were flying perfectly exe- 
cuted loops and slow rolls under the hood. 

We have taken the liberty of classifying 
tomorrow’s light planes in three cate- 
gories. We think that, first of all, there 
will be a basic, Cavu airplane, which 
will be just a “pure and simple” airplane. 
This ship will possess a compass, an 
airspeed meter, an altimeter, and nothing 
else, except engine instruments. It will 
fly locally and on short radius flights in 
excellent weather, and we think it will 
be the “Model T" of tomorrow’s aviation. 

The next classification is the utility 
airplane, a strictly functional means of 
transportation between airports and 
landing strips within a 200 or 300-mi. 
radius. This plane will have a compass, 
a directional gyro and attitude indicator, 
an airspeed indicator, and also a two-way 
radio, including a direction finder for 
homing. 

The third class of airplane will be the 
ship with large tanks, equipped with all 
of the instruments mentioned for the 
utility plane, plus an automatic pilot 
equipped with a "slaved” directional 
gyro. And just to show how this latter 
instrumentation appears from an eco- 
nomic standpoint, we think that it will 
be bought for less than $450, complete. 

In arriving at these classifications we 
have used the “utility” factor of each 
plane as the basis for our proposed in- 
strumentation. For example, we believe 
that the man who customarily flies within 
200 mi. of home can get along comfort- 
ably with compass-controlled directional 


gyro and an attitude indicator. And 
although we will regret its passing, we 
think that the traditional bank-and-turn 
indicator, along with the rate of climb, 
can be dispensed with — for the rate indi- 
cators have seen their best days. 

In the specifications for the third plane 
— the long-range craft — you will note 
that an automatic pilot is included. We 
believe that for both the professional and 
the part-time pilot this instrument has 
proven to be a necessity, a great conven- 
ience, and certainly a tremendous factor 
in its contribution to the safety and en- 
joyment of route-flying. We think it a 
necessity because of the sheer relief it will 
afford the pilot in airways flying under 
postwar traffic regulations. 

We know it is a great convenience in 
cither off-or-on-airways flying on flights 
of any length, and its contribution to 
safety during doubtful weather conditions 
has long since been demonstrated. Fur- 
ther, there is every reason to believe that 
a dependable automatic pilot for both 
light and medium-weight aircraft will be 
available at very reasonable cost in the 

One of the questions that must be 
answered by the light plane manufac- 
turer is whether or not the plane he builds 
and sells will include instrumentation in- 
stalled at the factory. Will it be standard 
equipment, or will it be up to the cus- 
tomer to make these installations after 
he has taken delivery of his new aircraft? 

It would seem much more orderly and 
sensible (again in terms of utility) for 
the manufacturer to advocate and supply 
instruments installed when the plane is 
built, so as to assure the owner’s receiv- 
ing the proper instruments for his pur- 
poses. There was a day when the FOB 
automobile arrived without spare tire, 
headlights, or even a self-starter, but it 
is my considered opinion that this stage 
in the development of the light plane mar- 
ket could well be dispensed with. Con- 
venience (again) is so much an accepted 
axiom in the modern marketing of 
American products that a reversion to the 
extra accessory philosophy would do 
nothing but harm the light plane’s 
progress. 

The’ light plane manufacturer and dis- 
tributor. we feel, must accept a very real 
responsibility when he sells the man in 
the street an airplane that is not to be 
flown by professional airmen. The laws 
of aerodynamics and gravity will take no 
holiday upon the arrival of the Air Age. 

Designing our layman’s plane so that 
the likelihood of accident is minimized is 
prerequisite — and sensible, graphic in- 
strumentation with this same responsi- 
bility in mind is at least of equal im- 
portance. We must utilize every possible 
opportunity to keep the "Sunday airman" 
out of trouble, or our market will be 
in doubt over the years to come. 

The man who makes the sale must be 
candid with his customers to a greater 
extent than has any other salesman in 
history. Aside from the safety consider- 
ations involved, if a man seeks an air- 
plane for use in extended flying, he should 
not be sold a craft which is under-equip- 
ped in instrumentation. Just one attempt 
at letting down into a smoke-obscured or 


FREE! 


The famous 64-page, fact-packed be 



"Forging Ahead in Business” is a 
practical, thoughtfully-written 
book with "punch" and common 
sense on every page. It carries a 
message of vital importance to 
every man who wants to make 
more money, get a better job and 
improve his station in life. 

Partial Contents : 

• Making Decisions 

• Failure and Success 

Noted Contributors 

Among the prominent men who 
have contributed to the Institute's 
training plan, which is described 

"Forging Ahead in Business,” 
e: Thomas J. Watson, President, 
International Business Machines 
Corp.; Clifton Slusser, Vice Presi- 
dent, Goodyear Tire & Rubber 
Co.; Frederick W. Pickard, Vice 
President and Director, E. I. du 
Pont de Nemours & Co. 

Simply return the coupon below, 
and your FREE copy of "Forging 
Ahead in Business" will be mailed 
o you. 

MAIL COUPON TODAY ^1 

ALEXANDER HAMILTON INSTITUTE 

Dept. 207, 7 1 W. 23rd St.. New York to. N. Y. 

54 Wellington Street, West. Toronto t, Ont. 

Please mail m 
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Home Address. 


AVIATION, November, 1944 








LIBERTY 

AIRCRAFT 

MIRROR 

The pilots of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Minors. 

Liberty Aircraft Mirrors are all 
first surface minors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a minor built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Minors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD GLASS COMPANY 

BRACKENRIDGE 

PENNSYLVANIA 



I stratus-covered airport with such a plane 
will scare him into hangaring his air- 
plane permanently. 

There arc justified reasons to believe 
that a good many of tomorrow’s light 
plane owners will be expecting more from 
their ships than they did in prewar days. 
The returning military pilot, de-mobilized 
and back in aviation for fun and utility, 
will certainly not be satisfied with a 
Cavu airplane, usable only around the 
local airport. This pilot will want some 
real use from his purchase or rental, and 
if he doesn’t get it, he will lose interest, 
and the industry will have lost a cus- 

rnstruments of the proper kind, sold at 
reasonable prices and possessing the re- 
quired reliability, can do much to insure 
the progress of the light airplane. Tiie 
airplane that is not equipped with flight 
instruments is handicapped at the out- 
set with a loss of usability that can seri- 
ously thwart the purposes and hopes of 
its designers and builders. The distribu- 
tor who sells such a ship to his customers 
without complete candor toward them in 
regard to its limitations is doing the busi- 
ness an injustice. 

Instruments will be available for the 
light plane’ at reasonable prices and of 

not be prerequisite to using them. 


Review of Patents 

(Continued from page 210) 
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* HELPING AMERICA PRODUCE MORE! * 



Write for the Catalog. 

Let our engineers work with YOU. 



-fa They’re out on America’s “production 
fronts,” giving freely of their highly specialized 
experience, assisting manufacturers of arma- 
ment, equipment, munitions and supplies in 
keeping production lines moving. They’re aid- 
ing MACHINE BUILDERS to apply anti-fric- 
tion bearings more economically and efficiently. 
They’re helping MACHINE USERS to get 
the most from the bearings they have — to 
lengthen their life — to reduce shut-down haz- 
ards. At our factory, The Engineering and 
Research Departments are equally busy, solv- 
ing problems in bearing application, opera- 
tion and maintenance submitted by buyers of 
bearings in every field. And all this service is. 
being rendered without cost, THAT AMERICA 
MAY PRODUCE MORE. 
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Ui\ITEH STATES ELECTRICAL TOOLS 

HELP INCREASE PRODUCTION 
AND CUT COSTS... 


THIS IS BASIC . . . it's the fundamental reason for 
using these practical, dependable electrical tools. 
They're precision designed, engineered and built — 
brought to their present state of perfection "the hard 
way" — not as the product of imagination, but of actual 
working experience on land, sea and in the air. Put 
United States Electrical Tools to work for you. They'll 
step up production, improve quality, cut costs. 


SPECIAL i" HEAVY-DUTY AVIATION DRILLS 

Small but mighty 



Ball bearing throughout. Quick 
make and break Switch, with 
locking pin in center of trigger. 


Write us for delivery 
dates. Some models avail- 
able for early deliveries. 


7 %e UNITED STATES ELECTRICAL TOOL 

CINCINNATI, OHIO 
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SERVING THE 



• SINCLAIR produces oil from more than 8000 
■wells located in the United States and Venezuela. 

• MANUFACTURES all types of petroleum 
products in 10 modern refineries processing 
90,000,000 barrels of crude oil annually. 

• TRANSPORTS 300,000 barrels of crude oil 
and finished products daily through 14,000 miles 
of pipe lines; also employs thousands of tank 
cars and a large fleet of ocean tank ships. 


• OPERATES a chain of waterfront terminals 
from the Gulf of Mexico to New England. 

• DISTRIBUTES petroleum products through 
2000 wholesale bulk plants which also service 
a network of many thousands of Sinclair Dealer 
stations. 

• PRODUCES basic material for manufacture 
of synthetic rubber in one of the largest butadiene 
plants in the United States. 


Sinclair is America's outstanding manufacturer of lubricants. 


[ INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE. NEW YORK JO. N. V. 


809 


AVIATION, November, 1944 








©IrSMflT 


m 




Rheostats and Resistors 


in rfincsuzft Seivice 



OHMITE Experience 
Means More Dependable 
Resistance-Control 

As pioneers of the airways, Ohmite 
Units years ago flew across the 
seas and ’round the world in com- 
mercial air service. When war 
came, this experience was put to 
good use — for Ohmite was ready 
to provide tens of thousands of 
these dependable units for vital 
service in military aircraft. Today, 
of course, they fly and fight on 
every front — helping to speed 
Victory. This added experience is 
especially helpful to aircraft elec- 
trical engineers in their postwar 
planning. It assures rheostats and 
resistors of highest quality and 
long-service economy. 


OHMITE MANUFACTURING COMPANY 

4946 FLOURNOY STREET ■ CHICAGO 44, U. S. A. 

Foremost Manufacturers of Rheostats, Resistors, Tap Switches 


© Ini ^ D T IE 

RHEOSTATS • RESISTORS • TAP SWITCHES 
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GET THIS 

New South Bend Lathe 

CATALOG 


SIZES AND TYPES OF SOUTH BEND LATHES 

Engine Lathes — 9" to 16" swing, 3' to 12’ 
bed length. 

Toolroom Lathes — 9" to 16" swing, 3' to 8’ 
bed length. 

Precision Turret Lathes — Vi"and 1" maximum 
collet capacity. 



All sizes ai d types of South Bend Engine Lathes, 
Toolroom Lathes, and Precision Turret Lathes are clearly 
illustrated in color' and described in this new catalog. 
Complete specifications including capacities, speeds, 
feeds, and weights are printed opposite the illustration 
of each lathe. All construction features, accessories, and 
attachments are also shown. Every user of machinery 
should have a copy of this catalog at hand for ready 
reference. Contains 64 pages, 11" x 8 Vi for standard 
file. Write today for your copy of Catalog 100-D. 

Also, ask for details of our Post-War Priority Plan if 
you are now planning for the future. This will assure you 
prompt delivery when civilian production is resumed. 


SOUTH BEND LATHE WORKS 



| AVIATION, November, 1944 





When There Is One . . . Instead of Two Wars to Win 


We'll Start Switching Back to Peacetime 
Prefabricated Steel Buildings With War Time 
Speed and Skill 

A 40%, a 25% or even a 15% cut in our war produc- 
tion will make available more Butler steel buildings 
for peacetime needs. For instance, more than a hun- 
dred thousand tons of steel have gone into pierced 
steel landing mat. It is but one of the many steel items 
produced for war in Butler factories. 

For more than 30 years prefabrication of steel 
buildings has never been static in Butler factories. 
Butler engineers have brought prefabrication through 
one practical stage after another. Giant strides for- 
ward have been made in war years. 

From 30 years of know-how and from emergencies 


arising out of war, entirely new designs are emerging. 
Functionally they will serve each individual industry 
better than the thousands of prefabricated steel build- 
ings that have gone before them. 

Strength in relation to weight. Compactness of 
materials in shipping. Simplicity of assembly. Fire 
safeness. Mobility. Economy. These are some of the 
inherent advantages still further improved upon. 

Yes, with one war instead of two to win, you can 
begin to tap this great reservoir of skill and specialized 
experience. You can benefit from time-tried prefabri- 
cation — from the performance-proved material — Steel. 

Address all inquiries to: 7406 East 13th St., Kansas City 3, 
Missouri, or 906 Sixth Ave. S. E., Minneapolis 14, Minnesota. 

BUTLER MANUFACTURING COMPANY 



BUTLER BUILT 

STEEL BUILDINGS 


STEEL BUILDINGS . . . TANKS (Storage, Processing and Transport) . . . FILTERS . . . STILLS . . . DRY CLEANING EQUIPMENT 
RURAL GAS SYSTEMS . . . SEPTIC TANKS . . . GRAIN BINS . . . FARM EQUIPMENT and PRODUCTS OF OTHER METALS 
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One of several Righter models now in development 
is this 4-cylinder engine that will add an important 
chapter to modern aviation. This lightweight, highly 
efficient power plant is adaptable as auxiliary 
power for glider aircraft. Successful experiments 
have proven that when thermal lifts fail, retractable 
engines can "take it from there”, eliminating 
hazardous landings, reducing complete de- 


pendence on air currents and adding a safety 
factor that is lacking in engineless gliders.. 
For years Righter Hi -Performance Engines have 
been powering small aircraft (pre-flight trainers, 
experimental models, target planes) and have 
distinguished themselves for their endurance and 
dependability. Their service record has rated high 
praise from Army and Navy training personnel. 


RIGHTER MANUFACTURING COMPANY 

SURBANK. CALIFORNIA 

Manufacturers of Light, Compact, Reliable Gasoline Engines 
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ONVERSION 


^BUILDING 



^MGEL AIRCRaf-i 
^EDALTIe* 

Escondido, California 


One of the oldest establishments in the business 

Combination N.A.C.A. — Exhaust Rings 
Combination Speed — Exhaust Rings 


Streamline Exhaust Rings 

Exhaust Tubes 

Cabin Heaters 

Wheel Pants 

Cooling Deflectors 

Spinners 

Exhaust sections 

Streamlines 


Speed Rings 
Cowlings 
Flash Boilers 
Fairings 
Exhaust Elbows 
Cowl Stampings 
Nose Shutters 
Armor Plating 
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Wide Variety 
Easy Workability 
Costs 
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MEET INDUSTRY’S NEW F® 

LIGHTWEIGHT MATERIAL j/T kmg k W & Mr 

and explore its unlimited possibilities 
in design, fabrication and application 


To know about Plytube* is but a first step in a search 
for applications where its many unique advantages 
can be put to practical, effective use. 

• Plytube is plywood cubing made by building up 
veneers by automatic wrapping in such a wav that 
stress or strain in any direction acts on the total grain 
fibres of the total structure of the column. By varying 
the angle of wrap, the strength characteristics of the 
tube section can be determined. These angles of wrap- 
ping can be combined to produce a cube column of 
maximum strength. 

The fact that Plytube is made up of lightweight, 
scrong material results in a tubing which, weight for 
weight, is capable of carrying a much heavier load 
than steel tubing. This outstanding feature of 
Plytube can be taken advantage of by industry in a 

PLYMOLD 

CORPORATION 

Laurence, Mass. 


host of applications where it is desired to reduce 
weight ana still maintain strength in the finished 
product. What many of these applications are still 
remain to be uncovered. Each new use suggests an- 
other. Plytube ’s war uses have demonstrated its re- 
markable versatility, a fact chat points to ics almost 
unlimited future as a macerial of construction having 
characteristics of outstanding value to designers ana 
manufacturers of products of all kinds. 

Our engineers are prepared to study all possible 
applications and help you apply this new, lightweight 
tubing to meet your requirements. Use coupon below 
for further information. 


PLYMOLD CORPORATION 
Lawrence, Mast. 


information about Piytvbe. 
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( s i . Power 
Regular Valve 

to 300° » S ‘- 


Pumps and Valves now available in 
capacities of .5 — 1 — 2.25 GPM for 
continuous 3000 p. s. i. operation 


Courtesy — 

Weinman Pump & Supply Company 
Pittsburgh, Pennsylvania 


We also manufacture a com- 
plete line of regulating and 
operating valves which can be 
mounted integrally with Basic 
Unit to provide any method of 
straight line power actuation. 


THE NEW YORK AIR BRAKE COMPANY 

-/^duui/cc TDu/id&ent 

420 LEXINGTON AVENUE, NEW YORK 17, N. V. • FACTORIES: WATERTOWN, N. Y. 
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ENTRO-MATlJJ 
CATING SYSTEM 


The schematic drawings, above and at right, show the flexi- 
bility and ease of installing a Lincoln Centro-Matic System 
on one machine or a number of machines. No alterations 
are necessary in the orginal machines . . . Only one lubricant 
supply line is required . . . Injectors can be mounted singly or 
in manifold . . . Flexible feeder lines can be used on bearings 
located on moving parts of machine ... A single lubricant 
pump can supply one machine or a battery of machines... 
Pump can be either hand operated, time-clock controlled 
or push-button controlled. 


ENGINEERING SERVICE 


I WOULD LIKE TO HAVE FREE BULLETINS 


fl 


LINCOLN jagg, 

V SnfMatJ Zaum-t-r ^ 


1 NATURAL BRIDGE A 
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© CECOSTAMP 


rt ■ TPI IE Ceeos I amp con t inues to blaze 

|jf*| I new trails in the formation of 
® the tough, springy sheets of light- 
weight, hard-lo-form metals used 
I in the produetion of aircraft and 
■ olln-r modem equipment. Having 
the ability to produce even intricate 
shapes in sheet metal without tearing, wrinkling or 
stretching, the Cecostamp opens up new fields in the 
formation of sheet metal parts for use in the limitless 
post-war market. New applications are constantly 
being made by Cecostamp users, many of which have 
been photographed and described, and are now a part 
of our files. Perhaps you are working along similar 
lines. If you would like to see some recent develop- 
ments, please write us. 

CHAMBERSBURG ENGINEERING CO. • CHAMBERSBURG, PA. 



DATA ON PHOTOGRAPH 

This photograph shows an ex- 
cellent example of multiple die 
work , utilizing the full bed area 
of a 48" x 48" Cecostamp. The 
die is accurately balanced; and 
the part, a 24SO Aluminum 
fairing, is made in two bloivs. 
The first blow is a hard one that 
forms the part without wrinkles. 
The second blow is a lighter one 
to combat any effects from air 
pressure confined in the trapped 
die. With this dual-impression 
die, the Cecostamp is actually 
forming one part per blow. Inci- 
dentally, this particular Ceco- 
stamp die has eliminated the 
necessity for a skilled operator 
and the need for rubber pads in 
forming this part. 
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HE DESIGN STAGE 


means lower weight, better performance 


To plan the exhaust manifold system when the original design for the air- 
plane is being made saves costly engineering time, brings reduction in weight, 
and results in better performance. In a typical instance a Ryan manifold 
design saved forty-eight pounds in the weight of a military transport plane. 
By planning with Ryan during the design stage, the type of manifold 
system and installation best suited to your specific requirements can be 
readily ascertained. 

Whether planning to use Ryan ball and socket type or slip- 
joint type manifolds, let Ryan work with you in the design 
You will obtain a superior product and maximum 
tormance, and, in wartime, lower weight; in peacetime, 
'igger payload. 








DESIGNERS AND BUILDERS OF COMBATANT TYPE AIRPLANES AND EXHAUST MANIFOLD SYSTEMS 


AVIATION, Nuvi'ml, 


her. 1944 


319 






T ODAY in airframe assembly 
plants all over the country, 
patriotic women, who have laid away 
their kitchen aprons to engage in the 
serious business of winning the war, 
are skillfully installing the strong 
steel nerves that control America’s 
finest fighting planes. 

In our aircraft cable plants, too, 
women are helping produce Ameri- 
can Ticer Brand Control Cables. 
Here, under the guidance of men who 
have spent years mastering special- 
ized operations, their nimble fingers 
have been trained to meet the exact- 
ing demands of delicate and intricate 


jobs. To these ladies we owe our rec- 
ord for holding quality of production 
consistently at highest levels. 

The high-quality American Ticer 
Brand Control Cables we offer for 
your use combine ample strength to 
handle maximum loads with light- 
ness, minimum stretch, excellent 
flexibility and superior resistance to 
fatigue, wear and corrosion. Flawless 
performance is assured by their Ex- 
cellay Preformed construction — in 
which individual wires and strands 
are helically preformed to the exact 
shape they will assume in the finished 


AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 

COLUMBIA STEEL COMPANY 
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The CONE AUTOMATIC MACHINE COMPANY 
sees many 

GOOD THINGS AHEAD 


It is reported that 

A recent survey shows that 89% 
of the tire and rubber companies and 
86% of the paper companies will 
have new products to offer after the 
war. 58% of all manufacturers ques- 
tioned have something entirely new 
for post-war customers. 

cel ready with CONE Tor tomorrow 

A new heat-treated glass is in pro- 
duction that resists thermal shock 
and temperatures to 650° F. 

«el ready with BONE tor tomorrow 

One of the large tire manufac- 
turers has just patented a tubeless, 
uninflated automobile tire. 

get ready with CONE tor tomorrow* 

Bimetallic cylinders for internal 
combustion engines, in which a cop- 
per sleeve is bonded to a cast iron 
cylinder, promise to lessen greatly 
the problem of heat transfer that 
has always interfered with high per- 
formance. 

get ready with CONE [or tomorrow 

Indium, once worth $20,000 an 
ounce, now costs $7.50. 

get ready with CONE for tomorrow 

A plant has just been opened to 
rebuild completely automobiles by 
the production line method to new 
.car standards. 

get ready with CONE for tomorrow 

Aircraft engineers imagine that 
the big airlines of the future will dis- 
pense with landing gear entirely and 
will be electronically guided into a 
wheeled cradle at each landing field. 

get ready with CONE Tor tomorrow 

The same type of mechanism now 
used to stabilize the guns of moving 
tanks could be used to provide 
smoother riding trains. 

get ready with CONE for tomorrow 

Foam rubber is expected to re- 
place familiar upholstery construc- 
tion in automobile seats, saving 
nearly a foot in the length of the 
body. 

get ready with CONE for tomorrow 

One big national picture magazine 
plans to print entirely in full color 
after the war. 


Factory roofs actually supported 
solely by air blast from ventilating 
fans are in use and are the subject of 
serious experiment. 

gel ready with CONE for tomorrow 

Snap-on molded rubber covers are 
now being used to mask those parts 
of electro-plated objects which must 
remain bare. 

get ready with CONE for tomorrow 

San Francisco has a plan for a 25 
million dollar “World Trade Center” 
covering twelve blocks of its water 
front and including a free trade zone. 

get ready with CONE for tomorrow 

Glass jewels, for instrument bear- 
ings, can now be turned out auto- 
matically at the rate of 3,500 per 
day. They are preferable in some 
respects to natural sapphires. 


Through careful research and im- 
provement, one familiar office ma- 
chine has had 94 per cent of its noise 
eliminated or absorbed. 

got rooriy with CONE for tomorrow 

Electrically conductive rubber is 
being used to heat aircraft guns and 
propellers. 

got rood, with CONE lor tomorrow 

By the use of a resin extracted 
from Southern pine, foundries have 
been able to reclaim old sand and 
reduce their consumption of new 
sand as much as 75 per cent. 

got rrody with CONE for tomorrow 

A new filtering material, made of 
pure rubber latex, has as many as 
6,400 holes to the square inch. 

grt rrody with CONE for tomorrow 

A new adhesive bonds wood to 
metal, making possible a new product 
consisting of a 1/48" ply of wood 
combined with a thin layer of sheet 
steel. This material can be readily 
cut and bent, and is decorative, dur- 
able, and fireproof. 


Automatic Production I 
at 

automatic-cannon speed ' 


The 1%' 8-Spindle Conoinatic produces 
these 20mm. tracer bullets in 8 seconds each. Produc- 
tion like this keeps shell supplies ahead of the require- 
ments of rapid firing guns. Conomatics, in wartime, 
arc a military necessity — in peacetime, an economic 


CONE 



AUTOMATIC MACHINE CO., INC. ★ WINDSOR. VERMONT, U.S.A. 
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Hagerstown, Indiana • Richmond, Indiana • New Castle, Indiana • Tipton, Indiana • Toronto, Oatario, Canada 
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Beafly indeed ia this aoldicr of the akiea equipped 
with Ids SAFE-T- CHUTE. And ready also is our 
Company to keep pace, not only with the needs of 
those who fly, hut with the development of other 
types of safety equipment. ☆ ☆ ☆ ☆ 

Today we're making SAFE-T- chutes for the para- 
troop and combat flyers . . . hut when Victory has 


been won we shall turn our resources to the manu- 
facture of any form of SAFE-T-PHODUCT for which 
our broad experience has equipped us. At this time 
we invite inquiries from those who have a problem 
of designing or developing safety equipment in the 
apparel or kindred lines. ☆ ☆ ☆ ☆ 

Our engineering staff is available for consultation 
and wc are prepared to plan, advise or manufacture. 



SWITLIK PARACHUTE COMPANY 

Dopl. A-ll, TRENTON 7, NEW JERSEY 
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westinghouse 


Looking ahead to continued development of 
electronic equipment in industry, postwar, 
we now have a plan to make Wcstinghoiise 
Electronic Tubes quickly and easily avail- 
able. Stocks of the most widely used tubes 
are now available through Westinghousc 
Electronic Tube Distributors and Westing- 
house District Warehouses. As rapidly as 
possible additional types will be added to 
local stocks to make a complete line of 
Quality Controlled Westinghouse Electronic 
Tubes availablc'to everyone. 


The electronic tube may easily prove to be 
one of your most useful tools when you arc 
confronted with reconversion headaches. 
Electronic tubes have proved that they save 
money in innumerable operations by increased 
speed and accuracy. 

Take welding for example. For years resis- 
tance welding was limited to steel fabrication, 
permitting a considerable tolerance for elec- 
trode marking, discoloration and warping. 
Today — with the introduction of Westing- 
house Electronic Tubes in welding and timing 
circuits — spot, seam, butt and projection 
welding is accomplished accurately, efficiently 
and quickly. This modern welding technique 
can be applied to stainless steel, aluminum 
and a wide variety of alloys in varying sheet 
thicknesses. 


But — the use of electronic tubes is’not con- 
fined to welding. In countless other applica- 
tions such as heat treating, speed control, 
current regtdations, conversion and measur- 
ing, they help do a better job. 

For electronic devices you now have in 
service, or for new equipment you are 
planning, always specify and insist on 
Westinghousc Electronic Tubes — 
the tubes of assured uniformity 
aud dependable performance. 



WESTINGHOUSE PRESENTS John Cliades Thomas ■ Sunday 2:30 EWT., N.B.C. ★ Ted Malone • Monday, Wednesday, Friday— 10:15 EWT— Blue Network. 
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Good picture — to Americans. Not so good from Tojo*s 
viewpoint. And as each giant, 4-motored Liberator "scores 
again,” the day when our boys will be home moves just 
that much closer. 

We here at CECO think of that often ... for we know 
that the carburetors and fuel pumps we are building for 
these great Liberators and other planes are a part of the 
whole tremendous pattern of Victory ... a Victory that 
American boys are assuring by their unparalleled courage 
and skill. 

We look forward to more pictures like the one above. 


CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN 
CONNECTICUT. U. S. A. 
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Manufacturing Plants: Now York • Vermont f California 


VI ATI ON, Novembci 
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This Book Tells 3 Ways Your Product 

Silentbloc 


SILENTBLOC 

Controls Vibration and 
Absorbs Shock Loads 
General Silembloc rubber mountings damp 
or isolate vibration, cushion shock loads 
and absorb noise in motors and moving 
equipment. Silembloc is not just "a piece 
of rubber." It is an engineered mounting, 
made of any metal and rubber, designed to 
give predictable performance with specified 
rate of deflection in any plane. Its better 
control of vibration and shock load may 
enable you to lighten your product, step 
up efficiency and lengthen life. 



SILENTBLOC 

Gives Torque Action 
Without Lubrication 
If your product has oscillating parts, you 
may make a radical improvement with 
General Silentbloc rubber torque bearings. 
Silentbloc construction gives indestructible 
rubber-to-metal union— no chemical bond 
— can’t slip. Needs no lubrication; 
unharmed by dust. General engineers can 
design a Silentbloc bearing for your specific 
needs, with controlled amplitude, using any 
metal and rubber. Eliminating lubricated 
bearing may cut your production cost. 


SILENTBLOC 

Corrects for Misalignment 
in Bearings and Shafts 
General Silentbloc bushings are used to 
correct for misalignment in needle or ball 
bearings in a series, in long shaft supports 
and in hinges. Loading and stress caused by 
misalignment are taken up by the resilient 
rubber between metal sleeves. Silentbloc 
bushings offer a double advantage: 1. Pro- 
tection against wear and damage. 2. Saving 
on machining and fitting to close tolerances. 
Bushings can be made of any metal and any 
rubber, including oil-resistant synthetics. 


JPrite for Booklet showing details of patented Silentbloc c< 
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TO FIGHT THERE AND BACK 


In this war pilots often fight far over enemy territory, hundreds of 
miles from their base. So fighter planes need range as well as 
sting. ★ In such sorties the Allison engine has proved its 
mettle. Its economy adds miles to every tankful. Its 
dependability keeps it in the fight, helps get both plane 
and pilot back from hazardous encounters. 

Its smoothness and response 
lessen pilot fatigue. * Qualities 
like these will continue in 
importance after the war’s end. 
They will contribute to the 
comfort and safety of your 
flights in the days of great 



More than 60.000 Allison engines have 
been built for the above planes of the U. S. 
Army Air Forces. 


POWERED BY ALLISON 

P-38— Lightning 
P-39 — Airacohra 
P-40-TVarhawk 
A-36 and P-31— Mustang 
P-63 — Kingcobra 
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1 he American public, the aviation industry in general 
and a number of aircraft manufacturers in particular 
would like a Specific answer to this question . . . and we 
wish that we could give it. This much can be said, 
however, with but little likelihood of disagreement. At 
no time in the twenty-odd years since the world wit- 
nessed the first practical flight of a rotary wing ship, 
has professional and public interest in rotary wing flight 
been as active as at present, nor has the future of the 
field been as promising * The Autogiro Company of 


America has been engaged in rotary wing research and 
development longer than any oilier organization in 
America. Its engineering and research staff; its records 
of development, experimentation and thousands of 
hours of flight, and the right to use its numerous in- 
ventions, offer incalculable assistance to licensees. We 
shall be pleased to discuss details of Autogiro Company 
licensing arrangements with interested aircraft or other 
manufacturing executives * AUTOGIRO COMPANY 
OF AMERICA, Willow Grove, Pennsylvania. 


from the Autogiro Company of America , include: 

THE FIRESTONE TIRE S RUBBER COMPANY (G. S A. AIRCRAFT. INC.) 
KELLETT AIRCRAFT CORPORATION 

UNITED AIRCRAFT CORPORATION (SIKORSKY DIVISION) 


AUTOGIRO COMPANY 
OF AMERICA * / 


AVIATION, 


?r, 1944 


331 




AIRWING FABRICS AND TAPES ARE 



wing Aviation Fabrics and Tapes stress 
high-strength and light weight, fitting 
them especially for use in the Helicopter. 
By the very nature of its construction and 
operation, this small, compact, light 
weight plane demands great durability 
with a minimum of bulk. Airwing Fabrics, 
with their closely woven long staplecotton 
fibres, are especially suited to the covering 
of its rotor blades and fuselage, while Air- 
wing Tapes insure extra strength and pro- 
tect against friction at many vital points. 


In addition to fabrics for Helicopters, the 
Airwing line includes other airplane and 
glider fabrics, balloon and special cloths. 
Airwing Tapes come in a complete selec- 
tion— Grade A made from long staple 
Pima cotton. Lightweight and Utility — 
pinked edge, sealedge, biased, and pre- 

If stock items of cloths or tapes do not 
meet your requirements, bring your special 
problem to Thurston — supplier to the 
Army and Navy since World War I. 


W. HARRIS THURSTON, inc. 

. Division of Reeves Brothers, Inc. 

40 WORTH ST., NEW YORK 13 


/life 

mm 
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A prominent manufacturer of six-cylinder 
Diesel engines is reaping sensational savings 
by using Timken Seamless Steel Tubes instead 
of bar stock as material for piston pins. 


may be improved because the unexcelled qual- 
ity of Timken Steels is controlled by one 
closely knit organization from melt shop to 
finished product. 


By using Timken Tubes, drilling, boring and 
turning operations were reduced to a point 
where the production of one machine equalled 
the total output of five using bar stock. 
These economies enabled the manufacturer 
to save S100 per engine. At the present 
rate of production his annual savings will 
be S60.000.00. 

Similar savings may be possible on your 
product. The quality of your product too 


Investigate the wide range of Timken Seam- 
less Tube sizes available in alloy and car- 
bon steels of electric and open hearth grades. 
Steel and Tube Division, The Timken Roller 
Bearing Company, Canton 6, Ohio. 


TIMKEN 

SEAMLESS STEEL TUBES 
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A T his recent reception in Washing- 
l ton, General DeGaulle and General 
Pershing were deploring the havoc of the 
war and hoping some good might result. 
DeGaulle remarked that perhaps Mahomet 
had something when he ventured the 
statement: 

“Without war, the world would 
be in a condition of stagnation.” 

It is a sad commentary on human iner- 
tia that men must wait until the gun is 
jabbed in their ribs before they will stir 
themselves to great effort. 

But it seems a fact that men usually 
wait for a crisis before they get bold and 
take hurried recourse to the best means 
for liberation. 

Even today, some business men are 
waiting for the pointed guns of competi- 
tion before taking action. And others . . . 


"WHY WAIT TIL YOU’RE CORNERED?” Ae 


LOOK, GENERAL , how some are beating the gun of com- 
petition through recourse to these Lincoln developments: 

(fat Seoten: 

“SHIELD-ARC JR.” 
AIRCRAFT WELDER 

Dual continuous control provides 
the right TYPE of arc and the 
right AMPERAGE for every job 
... a “tailor-made” arc at the 
twist of a wrist. Ask for Bui. 338. 

(fat ‘Bcotex: 

THE “LINCONTROL” 

Gives accurate control of arc by 
foot operation, minimizing weld- 
ing interruptions and operator 
fatigue. Convenient, light-weight. 
Full details in Bui. 341. 

fott Seated: 

“PLANEWELD” ELECTRODES 

For chrome-moly steels ... all 
welding positions. Produce smooth 
welds with minimum spatter. 
Physical properties similar to base 
metal. Details and procedure in 
Bui. 402. 

(pent Seat&i: 

“FLEETWELD” ELECTRODES 

Recognized as the world’s leading 
electrodes for mild steel ... for 
speed . . . for quality welds . . . 
for low cost. In six types to suit 
the job. See the “Weldirectory,” 
Bui. 402. 



THE LINCOLN ELECTRIC COMPANY • CLEVELAND l,OHIO 


y/ieoZeof naZcoxo£ recourse 




ARC WELDING jf 
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Its the new bond that gives 
the ultra smooth finishes you 
get with Chicago Grinding 
Wheels — 


RFECT FINISH 
INSURANCE 


Precision finishes un 
dreamed of before — 


Finishes so accurate that 
you can measure them 
in micro inches with a 
Surface Analyzer. 


CHICAGO GRINDING WHEELS 


Write for Catalog listing all Chicago products and 
showing comparative photographs of finishes with 
different kinds of Wheels. 


CHICAGO WHEEL & MFG. CO. 

Hnadqirarlnri hr MqqnUd Wktnl, and Small Grinding Wk„h 


SOIVDED 
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THE Leland 

ELECTRIC COMPANY 


There are few industries in which post-war planning 
does not involve Creative Electrical Engineering ability 
of the highest order. The exacting competitive situa- 
tion developing demands topnotch skill. 

On its record, LELAND Electric has earned your 
consideration. Our experience and ingenuity in solv- 
ing tough electrical problems may prove immensely 
valuable to you. 

We invite you to consult with us. 


DAYTON 1, OHIO 

In Canada: Inland electric Canada ltd., Ounlph, Ontario 

. Alternator 
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Keep Your Production Machines 

ABOVE THE LEVEL 
OF ATTACKS 

with the help of VEEDER-ROOT "COUNTROL” 


Production machines can be kept out of difficulties . . . from mechanical trou- 
ble, over-runs and shortages . . . when they are monitored by Veeder-Root 
Counting Devices that keep continuous count ofmachine-performance.Forthe 
black-and-white figures that keep turning up, on*the counter-faces, warn of 
any impending raids in the way of slow-downs or breakdowns. 

Many leading builders of aircraft, engines, and aeronautical equipment rely 
on Veeder-Root “Countrol” as a basis for production planning and for main- 
taining and co-ordinating production schedules all along the line, so that final 
assembly is not bogged down by delays and shortages in any one depart- 
ment. And Veeder-Root Counting Devices are quick and easy to instaU, with- 
out interrupting production. Find out just how Veeder-Root “Countrol" 
can help to make your motive power, maqpower, and machine power count 
for more than ever before. Write to Veeder-Root Inc., Hartford 2, Conn. 

In Canada: Veeder-Root of Canada, Ltd., Montreal. 


Resetting High-Speed Counter, used 
special types of high-speed work. 


Prevent Production Losses with 

VEEDER-ROOT COUNTING DEVICES 
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BARBER-COLMAN CONTROLS 


FOR A UNIFORM CABIN TEMPERATURE IN NAVY-TYPE “LIBERATOR" 


ARBER-COLMAN contributes to the 
efficiency and effectiveness of the fam- 
raous Navy-type ''Liberator” by providing 
automatic electric control equipment for the 
maintenance of uniform cabin temperature. 
It consists of the two Power Units and two 
Thermostats shown above plus a Three- 
way Override Switch. The Remote Bulb 
Thermostat controls one Power Unit on 
mixing dampers which blend air from the 
heaters with ram intake air so as to main- 
tain a specified duct temperature. The 
Cabin Thermostat controls the other Power 
Unit on the air valve to the cabin duct 
system, governing the volume of heated 


air necessary to maintain a uniform temper- 
ature in the cabin. Anti-icing heat for the 
tail surfaces is obtained by means of the 
Three-way Switch, which can override the 
Cabin Thermostat. This allows a maxi- 
mum of heated air to be supplied to the 
empennage duct system. The equipment 
functions rapidly and accurately to meet the 
fast-changing conditions encountered in 
flight. It is light, compact, and durable — 
specially designed for aircraft service. This 
and various other Barber-Colman Control 
Systems are available for many aircraft 
applications. Write to Barber-Colman en- 
gineering department for full details. 


BARBER-COLMAN COMPANY 

1221 ROCK STREET • ROCKFORD, ILLINOIS 
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* AKI DUATA D Cl 


ON PHOTO-REPRODUCTION! 


The Photo-Arc way 
Is the one best way 
TO CREATE SHARP 
BLACK AND WHITE PRINTS 

from pencil drawings 

TO COPY OLD BLUEPRINTS 

or other types of reproduction 

TO MAKE REFLEX NEGATIVES 

from opaque originals or from 
blueprints which have been 
marked or soiled on the back 
TO MAKE POSITIVES 
reproducing the originals in 
intense black on white paper 


Now you can make photographic contact - prints from 
your pencil originals in a normally lighted room. No 
semi-darkroom— NO NEED TO DIM LIGHTS. No dan- 
ger of fogging. No trouble in handling. 

I 

And quality goes up, too! 

A revolutionary improvement in contact papers! The I 
new Photo-Arc anti-diffusion emulsion gives greater I 
latitude, greater contrast, greater density than ever be- ■ 
fore — hence greater legibility, clean, sharp lines. I 
No fuzziness. No lost details. 


PEERLESS PHOTO-ARC 

REPRODUCTION PAPERS 


give you every advantage that the best of other papers 
can give — plus three big advantages that no other 
papers can give! 

1 The only silver-emulsion reproduction papers which 
can be run in any kind of continuous blueprint 
machine. 

2 The only papers which can be handled and proc- 
essed without dimming lights. 

3 The only reproduction papers of any type which 
incorporate the new anti-diffusion characteristics. 
This exclusive Peerless development greatly im- 
proves definition and permits full, non-critical 
exposures without closing up or losing fine lines. 

Send for literature giving full information 


Manufactured only by 

PEERLESS PHOTO PRODUCTS, INC. 

Dept. B, SO Broadway, New York 4, N. Y. 
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£xt6e 

in the Stratosphere 


1935 . . • when world’s 

altitude record was made 

1944 .. • when other 

records are toppling 


N 1935, when the stratosphere balloon. Explorer 11, 
rose to the greatest height ever reached by man 
(72,395 feet), Exide Batteries were aboard, operating 
the scientific instruments, camera and radio. Exides 
also accompanied the stratosphere flights of Explorer I 
and of Mr. and Mrs. Jean Piccard, both of which flights 
were made in 1934. 

In such exacting and highly scientific work as this, 
absolute constancy and dependability were essential. 
Because conditions were exceptionally severe, only 
equipment that was thoroughly trustworthy could be 
used ... for no second try was possible. It is these 
same conditions which again bring Exides into the 
stratosphere . . . riding our mighty bombers and 
operating that vast assemblage of equipment which 
you know so well. 


Explorer I and Explorer II were balloons of the 
National Geographic Society— U. S. Army Air 
Corps Expedition. Instruments used on these 
flights, and on that of Mr. and Mrs. Jean 
Piccard, were devised and installed by scien- 
tists of the Bartol Research Foundation of the 
Franklin Institute. 


A Letter from "Down Under” 



That Exide Batteries are chosen for so many 
important missions is recognition of their 
long record of trustworthy performance. 
Scientists and aviation engineers have 
learned from repeated experiences that they 
can count on Exide Batteries for depend- 
ability, long-life and ease of maintenance. 



THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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ISO-REV precision constant-speed governing 
at any RPM selected during flight, irrespec- 
tive of power input or air speed, affords 
take-off at 100% of available horsepower 
plus optimum aerodynamic propeller effi- 
ciency and engine economy under all con- 
ditions of flight. 


Today our entire energies and resources are 
devoted to the nation's war effort. 

We feel fortunate that our contribution to- 
ward victory may also place added enjoy- 
ment and utility within reach of the plane 
owner of tomorrow. 



CONSTANT SPEED 

AIRCRAFT SPECIALTIES DIVISION 

ZIMMER -THOMSON CORPORATION 

29-05 Review Avenue, Long Island City 1, New York 
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"A 

/Airplane weight savings have a liighly practical value to 
manufacturers and airline operators. To the commercial oper- 
ator, every pound of unnecessary weight saved means increased 
earning capacity. 

"National Airlines’ maintenance and operations figures show 
$156.04 as the annual value of one pound weight saved per air- 
plane operated by us. 


"We find BOOTS NUTS very fast to attach — they can be used 
over and over again and they outlast the plane.” 






BOOTS 


SELF-LOCKING NUTS 


SEND FOR FREE WEIGHT-SAVING BOOKLET 
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YOUR X-MY 
FILM PROCESSOG COST 







Drain off your old x-ray film processing solutions 
and fill up with Supermix Developer and Fixer. 
Because of their long life, these liquid chemicals 
are economical to use, processing x-ray films at 
a lower cost per square inch. 

Additional economy is achieved by revitalizing 
the Developer periodically with Refresher, thus 
making the Developer last up to four times longer. 

Order economical Supermix film-processing 
chemicals today. Address your nearby G-E Branch 
Office. 


CLIP THIS SCHEDULE OF ECONOMICAL DISCOUNT PRICES 


GENERAL $$ ELECTRIC 
X-RAY CORPORATION 


On bottles to moke ONE GAUON 
per bottle 

per cose of 12 bottles 
On bottles to make 3 GALLONS 
per bottle 

per bottle in lots of 6 or more 
On bottles to make S GALLONS 
per bottle 

per bottle in lots of 4 or more 
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A CHERRY 


Here's a special new hollow type 
Cherry Rivet that makes an ideal tem- 
porary fastener for metals, plastics, 
wood, rubber, fabric — soft and pliable 
materials. Just bind the assembly with a few 
well placed Cherry Tack Rivets. (Don't use 
Cherry self-plugging type rivets for tacking.) 
Then proceed to finish the job as specified- 
weld, rivet or stitch— easy, quick and neat. 

Cherry Tack Rivets hold tight — up to a 300 
pound force in a firm grip. The strong clinch 
eliminates shift, slide and wobble. Not critical 
as to size of hole or thickness of material. No 
obstruction above job to interfere with work. 

Easy to remove — pilot hole 
ready for drill— cuts engi- 
neering costs. 

Economical, fast, flexi- 
ble — and of course works 
"blind" from one side of 
the job only. 


mmas 


346 


AVIATION, November, 1944 


Concentric Transmission Line 



Ten years of experience in building concentric trans- 
mission line and associated impedance matching 
equipment assures you highest quality and work- 
manship. 

Seven standard sizes of Doolittle Lines are listed 
below. Each line uses seamless copper tubing for the 
outer and inner conductor, except Types C-l and 
C-6 which use solid inner conductors. The insulat- 
ing heads are made of low loss ceramic — impervious 


to moisture — spaced and fastened securely for main- 
taining proper electrical and mechanical character- 
istics. Carefully designed fittings and accessories for 
any requirement are also available. 

Special sizes are made to order. For engineering 
information concerning installation and use, feel 
free to consult our engineering staff. 

WRITE FOR CATALOG AND PRICES 
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Why You’ll Be on Top of the World 
When You Can BuyJillOCEJS Again 


Because with Nugget Socket Wrenches You 
Don't Need BOTH 3 8" and 1/2" drive 
Wrenches . . . and. Mister, that's Economy! 

A lot of wrench traditions went smash when 
Blackhawk scooped the industry with 7/16" 
drive NUGGETS! That 7/16" drive was dyn- 
amite — it blew up all the old ideas about tradi- 
tional 3/8" and 1/2" drives. One set of NUG- 
GETS— with ALL SOCKET AND HANDLES 
IN ONE DRIVE— does all jobs both 3/8" and 
1/2" drive sets ever did. But get this:— ONE SET 
OF NUGGETS gives you the same full range of 
socket sizes at 42% less cost because you don’t have 
to pay for two sets of handles and duplicate socket sizes! 
These great wrenches have been performance- 
proved by thousands of mechanics who bought 
them before the war — and have stood the gaff 
through toughest wartime service. NUGGETS 
will be back when famous Hexite Steel is avail- 
able again. Buy extra War Bonds now — set 
’em aside for that set of NUGGETS every top- 
notch mechanic has a yen to own! 

A Product of BLACKHAWK MFG. CO. 


THE WRENCHES THAT SMASHED TRADITION 
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It has to work alone 


and like it 


No anij's. if s or but's about it, a Homelite Portable Generator, 
installed in a plane or a tank is in no position to receive nurse-maid 
attention. It's usually crammed into some hot, tight corner where 
it is practically impossible to service it. 

Which means just one thing ... a Homelite Generator 
with its built-in gasoline engine has to work and stand 
up under the toughest kind of usage . . . hours on 
end . . . without receiving any attention or service. 
To meet demands like this . . . born of war . . . 
P Homelite engineers have developed a higher pow- 
ered. lighter-weight and, above all, a more depend- 
able gasoline -engine-driven generator... a compact, 
portable Homelite that will meet and pass the 
wJti performance requirements of any peace-time job. 

HOMELITE CORPORATION 

PORT CHESTER, NEW YORK 




Portable Pumps - Generators - Blowers 
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K&E 

SLIDE RULES 



Drafting, Reproduction, Surveying 
Equipment and Materials. 

Slide Rules. Measuring Tapes. 


Think of K & E. What product comes first to your 
mind? Slide Rules, probably. Or think of Slide Rules. 
What name do you associate with them? K & E of 


The reason is simple. For years a K & E Slide Rule 
has been an integral part of every engineer’s equip- 
ment, from his student days, right on. 

The war brought an avalanche of orders for K&E 
Slide Rules. We have done our utmost to keep pace 
with it and are rather proud of the job. But we are 
still prouder of the quality that makes the K&E 
Slide Rule reputation what it is. 

You will find Don Herold's booklet, "How To 
Choose A Slide Rule” helpful and amusing. Write to 
Keufifel & Esser Co., Hoboken, N. J. 


KEUFFEL &. ESSER CO 
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CONSTANT SPEED" VARIABLE PITCH PROPELLERS 


ROTOL LIMITED, ENGLAND • Canoaian Representatives ; BRITISH AEROPLANE ENGINES LIMITED • MONTREAL 




THE NEW ALTAI 


ThIS NEW two-way Shutoff Valve — already in 
production and being used on the latest military 
airplanes — has been designed for easier installation 
— lighter weight — and dependable operation. The 
valve provides a positive shutoff for any section 
of a hydraulic system to "prevent fluid loss in 
an emergency. 



obstructions on the face of the valve which require 
spacers for mounting behind a panel. The valve 
incorporates famous Altair Plastic Poppets* which 
are interchangeable in the field without preseating 
operations. This feature, in addition to the one-piece 
body construction which cannot be accidentally 
disassembled, materially simplifies servicing. 



Mounting has been simplified as there are no 


The valve weighs only 0.5 pounds. Write today for 
complete data. Pacific Division, Bendix Aviation 
Corporation, North Hollywood, California. Sales 
Engineering offices in New York and St. Louis. 
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* Manufacturer of electrical conduit (flexible), connectors, cable assemblies and fittings 
for the user who must have secure but easily broken connections, whose connections must 
be moisture, explosion or pressure-proof. * Manufacturer of cables and connectors for 
the most exacting of ultra-high frequency work. * Manufacturer of the finest of radio 
parts. * Manufacturer of plastic parts for other manufacturers. 


This Is 


"Amphenol" is a familiar product name to 
the young men who are seeing it on electri- 
cal transmission equipment on ships, planes, 
tanks and communications equipment. Critical 
component parts for electronics and electrical 
transmission equipment has been this Com- 
pany's field for many' years — since the early 
years of radio broadcasting. Amphenol's 
vision and ability to design and construct 


this type of equipment to closer and closer 
tolerances have played a considerable part 
in many electronic developments. 

Market and supplier have grown together 
and today all Amphenol departments are 
producing in astronomical figures, millions 
of connectors each month, millions of feet of 
U. H. F. Cable. Industry will find Amphenol 
one of the biggest factors in production for 
tomorrow's electronics. 





A simple Zyglo inspection under black light reveals cold shuts, 
shrinkage cracks, porosity, blow-holes and surface cracks with vivid 
luminous indications — so plainly that defective castings need not 
slip by. With Zyglo, foundrymen can hold back defective castings 
before they leave the plant and become troublemakers elsewhere. 
Zyglo is applicable to all cast materials. 

The cast magnesium fittings in the pictures above show typical 
Zyglo indications of cracks which would probably cause failure. 

Check your castings with Zyglo and be sure of the quality of 
every individual piece. ' 


MAGNAFLUX CORPORATION 

5906 Northwest Highway, Chicago 31, lllinoii 
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Pan American World Airways 
depend on SUNNEN HONING 



for Accurate'Fittings 
Bushings Up to 2 Vi" 


Y es, you, too, can depend on 
Sunnen honing to give smooth, 
accurate fits, because accuracy within 
.0001" is guaranteed. There are no 
high spots to wear away, no chatter 
marks, no blades to get dull. In addi- 
tion, the Sunnen method of honing 
produces a super-smooth finish that 
gives a run-in fit right from the start 
and produces a longer lasting serv- 
ice job. 


In service shops where piston pin 
holes, connecting rod bushings, etc., 
are refinished in sets, a whole set 
can be refinished without changing 
the setting of the machine. Positive 
setting of the dial micrometer stop 
prevents grinding oversize. 


Assure smooth, 
accurate grinding of 
your small bushings 
with Sunnen honing. 
Write for complete 
details or ask a Sun- 
nen engineer to call. 




SUNNEN PRODUCTS COMPANY, 7942 Manchester Avenue, St. Louts 17, Missouri 

Canadian Factory: Chatham, Qntario 
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Think of fluid power as the three-link chain: 
Source — Circuit — Utilization. 

The Circuit is the key link. It may go around 
corners and into tight places. It may even be 
vulnerable. Too often it is just taken for 
granted. 

The success of fluid power depends on the 
engineering of the Circuit. That is Parker’s 
business. 

We do the engineering from design through 
to installation. We build the valves and 
fittings and the tools to handle them. 

Our specialized know-how distilled from 
twenty years’ experience with Fluid Power 
System is at your command. 

The best way to get this know-how applied 
to your problem is to ask a Parker engineer. 
Or write direct to The Parker Appliance Com- 
pany, 17325 Euclid Ave., Cleveland 12, Ohio. 


PARKER SELECTED TO DISTRIBUTE SURPLUS 
WAR STOCKS OF PRECISION VALVES AND FITTINGS 

would be' served best by having war surpluses made 
available through an organization with broad appli- 
cation experience. Metals Reserve Company has ap- 
pointed Parker to be a distributing agent. For details 
on type, quantily, specifications and application of 

PARKER SERVICE AGENCY 

17325 Euclid Avenue Cleveland 12, Ohio 

METALS RESERVE COMPANY 

the 
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on EMERSON-ELECTRIC AIRCRAFT MOTORS 


After rigid tests at numerous stages of manufacture, Emerson-Electric 
Aircraft Motors, in accordance with specifications, are subjected to 
the Vibrometer test. Vibration testing is an accurate and practical 
method of determining balance of all rotating parts in the assembled 
motor. Here the motor is “floated” by springs and rubber pads and 
operated under the “eye” of a sensitive light beam Vibrometer, 
which detects any unbalanced condition. 

This is but one of many exacting tests of materials and assemblies 
which are important in the manufacture of precision-built motors 
for combat service airplanes. 

For full information on Emerson-Electric Aircraft Motors, send for 
Bulletin X4745. 


THE EMERSON ELECTRIC MFG. CO. 


EMERSON ELECTRIC 


MOTORS • FANS 


APPLIANCES 
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FORGING- 



^ In Which Maximum Metal Quality 
^ Has Been Developed By Forging 

Embodying a combination of bosses with depressions, this fuselage bracket 
forging involves difficult forging operations to direct the grain flow into 
the several directions necessary to completely fill out all sections of the 
forging. The development of the maximum metal quality inherent in the 
metal is vital to withstand the stresses this part must survive under service 
conditions. The correct forging technique is the key to obtaining the maxi- 
mum strength and toughness. Throughout 31 years of forging production 
experience, our engineers have utilized, over and over again, all of the 
known forging techniques; frequently improving a technique in order to 

achieve the full IMPROVEMENT OF METALS BY FORGING. Design the 

part to perform its function; then consult one of our forging engineers 
for suggestions on how to get maximum metal quality by forging it. 




|TEEL IMPROVEMENT & FORGE CO. 


/forgings 960 East 64th Street CLEVELAND, OHIO 
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T’lresfone aircraft company 


j^SSSh 


TIRES, TUBES, WHEELS, BRAKES, AIRSPRING LANDING GEARS, BATTERIES, 


VELON SEAT COVERINGS, FOAMEX CUSHIONING, FUEL AND OIL CELLS, BUSHINGS 
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A New Franchise that Builds Your Business 
and Assures MORE PROFIT! 



AKRON, OHIO; makers of 

SPARK PLUGS, HOSE CLAMPS 
AND MANY OTHER AIRCRAFT SUPPLIES 


F OR many months Firestone, while producing 
for war, has also been preparing for peace. 
And as a first step in its postwar plans, Firestone 
announces a new franchise for aircraft accessory 
dealers which provides them with a wide variety 
of high Quality merchandise that their customers 
want and need — tires, tubes, wheels, brakes, 
brake lining, batteries, spark plugs, finishes 
and many other products for their planes — 
jackets, gloves, sun glasses and numerous other 
items for themselves. And after victory, many 
other products may be added to the line — 
radio transmitters and receivers, radio direction 
finders, binoculars, field glasses, cameras and 
other equipment that private flyers will 
require. So sign up NOW with Firestone, 
the first Company to provide aircraft acces- 
sory dealers with a complete franchise. For 
full information, write or wire — or phone 
HEmlock 1671, Akron 17, Ohio. 
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WESTON 


WESTON ELECTRICAL INSTRUMENT CORP., 685 Frelinghuysen Avenue, Newark, N. J. 
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When it’s baggage 
instead of bomb-load 

Ar Not too far distant is the day when America’s giant birds 
of the air will be built to accommodate commercial cargoes 
and passengers in place of present Axis-smashing armaments. 
It is a day to which we all look forward . . . for which we 
plan with an eve to keeping America supreme in the skies. 

Here at AFCO, plane builders will continue to find the 
co-operation so necessary to delivery of fine fittings to their 
assembly lines. Airports will have a reliable source for the 
replacement fittings required to service the peacetime air 
fleets. Designers and engineers will discover capable, intelli- 
gent assistance in supplying special fittings for special jobs. 
All will appreciate how AFCO Fittings are perfectly reamed, 
concentric to outside threads by a few thousandths . . . the 
threads so clean and sharp . . . the finish so smooth and un- 
marked. They will find satisfaction in working with men 
who have specialized for years in the production of quality 
aircraft fittings. 

It is not too early to make arrangements now for your 
postwar fittings ... to talk over with AFCO the fittings 
problems that will be yours and ours when aviation turns 
again to peaceful pursuits . . . when it’s baggage instead of 
bomb-load. 





FITTINGS OF QUALITY FOR PLANES OF WAR AND PEACE 

The Aircraft Fitting Company • 1400 East 30th Street • Cleveland 14, Ohio 
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SCUTTLED DUCKS 


T HOSE poor ducks were scuttled by the use of a wet- 
ting a'g'ent that allowed their .feathers to absorb 
water. They couldn’t stand the extra weight and sunk 
right up to their surprised and sad-looking faces — a 

Extra weight is bad for plane performance, too, affecting 
speed, range and load. Yet there are many resilient parts 
— hose, diaphragms, packings, seals, gaskets, accumulator 
bags — that can absorb petroleum products and so get 
heavier than called for in original design. Or petroleum 
products may cause swelling — reducing capacities of 
hose, accumulator bags and other parts. 

Fortunately Hycar can lick this problem of absorption 
and swell. Light to begin with, H year's oil resistance 


This partial list of Hycar's properties — all highly 
important in aircraft applications — will show you why 
there is no other material directly comparable to Hycar. 
15% to 25% lighter than many other synthetic rubbers 
Closely controlled oil swell to insure dimensional stability oj parts 
Operating range from —65° to 250° F. 

Abrasion resistance 50 % better than natural rubber 
Minimum tendency to cold flow after taking initial deforma - 

If, in your product, resilient parts are exposed to petro- 
leum products, Hycar is the material to use. And if you 
need help in solving your individual problems just write 
our Technical Service Staff. Hycar Chemical Company. 
Akron 8, Ohio. 



IARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Free — write for your copy of the new pocket-size Hycar Glossary oj commonly used synthetic rubber terminology. 
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ECONOMY OF SPACE 

Minimum overall dimensions of the R B C CYCLOPS 
Needle Bearing pictured here, and the 20th CENTURY 
Needle Bearing as well, results in smaller housings .tjjgre- 
by saving metal and streamlining machine tools and 
modern portable and stationary equipment of all types. 

Capacity Maximum for 

— Needle Bearings 

GREATER CAPACITY PER DOLLAR 
The large-capacity, small-size ratio of these outstanding 
bearings enables the engineer and designer to select 
smaller dimension bearings that in most cases still provide 
double the load-carrying capacity of the better roller bear- 
ing of five years ago. This is economy in the truest sense. 

Capacity Maximum for 

Needle Bearings 

ECONOMY OF MAINTENANCE 
Use of R B C Needle Bearings means practically no 
maintenance cost. Their ability to function efficiently 
under severe operating conditions eliminates shutdown 
of equipment. Management demands continuous pro- 
duction and Plant Engineers will praise Engineers and 
Designers who specify trouble-free RBC Needle Bear- 
ings in their equipment. 

Service _ Maximum for 

Maintenance Cost “ Needle Bearings 


R B C's ENGINEERING STAFF WILL HELP YOU IN SELECTING 
THE RIGHT BEARING, AND IN FOLLOWING OUT THE CORRECT 
BEARING PROCEDURE. LET US KNOW YOUR PROBLEMS. 

ROLLER BEARING CO. OF AMERICA 

TRENTON, NEW JERSEY 
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Vibration, humidity and extremes of 
temperature?" can be bitter enemies 
of relay dependability. That is why 
the contact springs oh Automatic 
Electric relays are clamped', by spe- 
cial screws, which exert the neces- 
sary pressure without breaking or 
stretching. Such screws must meet 
the exacting tensile tests prescribed 
by our designers. 

These tests, and scores of others 
like them, are vital contributions to 
the long life and dependability for 
which Automatic Electric relays are 

When you need relays or other 
electrical control devices, take ad- 
vantage of our unique fund of design 
data and experience. First step is to 
write for the Automatic Electric cata- 
log. Then, if you need sound tech- 
nical advice on your problem, call 
in our field engineer. He will be glad 
to put his knowledgeto work for you. 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL 


CONTROL NEED 
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You can’t always judge the toughness 
of a fire by its size. Some relatively 
small fires fight bark so viciously . . . 
hang on so stubbornly . . . that they 
are harder to extinguish than many 
big blazes. 

Extinguished in 20 Seconds 

Here’s a demonstration fire in which 
no punches are barred. Not very big. 
Just a broken flange on a pipe line, 
spraying gasoline into the air . . . 10 
gallons a minute, feedinga last-spread- 
ing flaming pool. No sheltering trulls 
and no large surfaces on the flange to 
retain or make easier the job of the 
extinguishing medium. Specifications 
for a fire that’s very tough to handle. 

First picture above shows fire after 
gasoline had been allowed to spray 
for a full minute. Yet, Cardox C0 5 , 
discharged at the rate of 700 pounds 
per minute from a single Cardox nozzle 
(as shown in middle picture) extin- 
guished this fire in 20 seconds. 

Protecting hard-lo-handle hazards 
is the job of Cardox Fire Extinguishing 


CARDOX 

CO: FIRE EXTINGUISHING SYSTEMS 


(I) Has uniform extinguishing char- 
acteristics regardless of plant or at- 
mospheric temperatures: (21 1 . avail- 
able in ample quanlili for application 
at high rate; (3) Provides high COj 
’’snow” yield for increased cooling 
effect; (-1) Achieves effective projec- 
tion through relatively great distances. 

Write on company letterhead for 
Bulletin No. 3114, containing data on 
Cardox Engineered Systems anil 
Mobile Equipment applicable to pro- 
tecting oil industry fire hazards. 


Systems engineered for the specific 
hazards and conditions at hand, and 
of Cardox Fire Trucks that put swift 
wheels under tons of carbon dioxide. 
Thanks to their distinctive ability to 
provide mass application of Cardox 
COj, Cardox Systems and Cardox Air- 
port Fire Trucks have taken over a 
roster of the toughest fire assignments 
in scores of war industries. . . and licked 
them to a standstill. 


Enhanced CO 2 Performance 

In Cardox Systems anil Fire Trucks 
fast-acting, non-damaging carbon 
dioxide is given enhanced extin- 
guishing performance because, as 
controlled and applied, Cardox CO*: 
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OTHER AIRCRAFT USES 
OF FIBERGLAS 



AIRCRAFT BLANKETS 



FIBERGLAS* XM-PF 

Aircraft Insulation 


Fl¥$|GLAS COATED 
v FABRICS 



Only by seeing, feeling, lveighing 
and flexing this new insulation can 
you realize how radically different it 
is from other insulations; also why 
every ounce available has been going 
into U. S. Military Aircraft. 

Fiberglas XM-PF Insulation is 
made up of inert, inorganic material 
— glass in the form of very fine 
fibers bonded into a flexible mat 
form. It is easy to handle and 
fabricate. It requires no stitching 
or felting to maintain its form and 
shape, even under extreme vibra- 
tion. And it weighs as little as 
one pound per cubic foot, while pro- 
viding an optimum of insulating 
effect. 


This new material has a merit 
factor of over 80 as acoustical in- 
sulation when properly installed. 
This, combined with its light weight 
and durability has made it ideal for 
the acoustical treatment of pilots’, 
radio operators' and navigators’ 
compartments in aircraft. 

Its thermal uses in aviation in- 
clude the insulation of hot-air ducts 
and fittings on aircraft, also the in- 
sulation of cargo and troop trans- 
port compartments. Being made of 
glass, the fibers will not rot or 
burn. Equally important, this insu- 
lation absorbs a negligible percent- 
age of moisture under extremely 
humid conditions. 


If you are not already familiar with Fiberglas XM-PF 
Aircraft Insulation, it will pay you to investigate its many 
advantages. Why not get in touch with the branch office 
nearest you? Or you can write to Owens-Coming Fiberglas 
Corporation, 1891 Nicholas Budding, Toledo 1, Ohio. In 
Canada: Fiberglas Canada Ltd., Oshawa, Ontario. 


Fiberglas 


■INFORMED 


FIBERGLAS-REINFORCED 
PLASTICS 


..A BASIC 
MATERIAL 
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YOUR POST- WA 


LIGHT IS HERE TO DA 


No wait for the landing light of the future. It is here now — the 
Grimes electricaliy-retractable, completely automatic light. 

Acclaimed a success before the war, by private and commercial 
pilots, this light is fully war-proven. Its ability to stand up under 
every kind of fighting service is proof of sound design, superior 
construction. 

The light fits snugly into the under surface of the wing and 
meets the streamline requirements of any plane design. With a 
powerful beam of more than 500,000 candlepower, it Is adjustable 
to suit all landing requirements. 


A sealed all-glass lamp furnishes excellent lighting with mini- 
mum servicing. No reflector to polish, no dirt to remove, no socket 
to focus or adjust. 


While war activity is taking most of our output, this light and 
the more than 120 other Grimes-designed and manufactured lights 
will be quickly available after Victory. Orders placed now will be 
accorded priority when flying again will be the chosen mode for 
the peacetime traveler. 

GRIMES MANUFACTURING CO., Utbana, 


Retracting action is motivated by a small, compact, light weight 
electric motor integrally mounted in the light. The motor is entirely 
Grimes-designed and manufactured. It operates in an enclosed case, 
requires little or no attention the life of the plane. Oil-less bearings 
and steel gears assure trouble-free, lasting service under all weather 
conditions. 
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PRECISION 


Do you have a metal product you 
to get on the post-war produc- 
tion calendar? Is it patented or 
patent pending? Send us clear 
sketches and a written description. 
We may have an interest in com- 
i. Your rights will be scrupul- 
isly respected. 


NATIONAL 
MACHINE 
PRODUCTS 

150 W. SLAUSON AVE. 
LOS ANGELES 3, CALIF. 

C R A F T S g E N 


AVIATION, November. 1944 



ROD BORERS / '* • HONING MACHINES - PISTON gING LAPfE RS • SPECIAL MACHINERY 

AVIATION. November, 1944 371 




Headquarters \ 

Fighter Oro^ 
p ° 8t ” 

New York, N- *• 
23 June 1944 


Sales Department 
Packard Motor Oo. 
Detroit, Michigan 


Gentlemen : 


Paokard 


of ordering Y»; t0 dQ 

«-« 1 ». »< 

delivery will 

. wa r, nevertheless I 

via to insure get- 
r possible to > 
soon as possible. 

ted in knowing that the 
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A letter we prize . . . from a Mustang pilot overseas 


We’re grateful to the pilot who took time 
out to write this letter. ‘ 

For it’s always welcome news to hear 
—right from the boys who fly ’em— that 
Packard-built Rolls-Royce engines are 
doing a good job in this war. 

Today, we’re concentrating on keeping 
these aircraft engines— and Packard ma- 
rine engines for PT boats— flowing to the 
fighting front to help shorten the war. 


But, as soon as the progress of the war 
permits, we’ll swing back into car pro- 
duction again— and we have already told 
our pilot friend that he will get his 
Packard “as soon as possible.” 

He can be certain — and so can you — 
that it will be a car worth waiting for 
. . . built to the same high standards as 
that Packard-built Rolls-Royce engine 
he’s flying today. 

* ASK THE MAN WHO OWNS ONE * 



PRECISION-BUILT POWER 




AVIATION, November, 1944 


373 





Surprise package for the enemy, the B-29 Super- 
fortress with its wingspan of 141.2 feet, length of 98 
feet, and height of 27 feet. 

On its 300-mile-per-hour forays over Burma and 
Japan, its four 2200 h.p. 18-cylinder, radial air-cooled 
Wright Cyclone engines never let it down. 


Neither do its 28CSSF Bearings taking the impulses 
of the cylinders on the crankshafts of these mighty 
power plants . . . nor its SDSL’s on their other vital 
locations. 

Where the effectiveness of long-distance bombing 
missions is measured by mechanical efficiency, SBCSIF 
Bearings are an important part of the picture— always. 


H1CF- INDUSTRIES, INC. 


FRONT ST. & ERIE AVE. 


PHILADELPHIA 34, PA. 
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AIRCRAFT HYDRAULIC 
SYSTEMS 

DEVICES and COMPONENTS 



MODEL HSI05 


O N flying fields, aircraft carriers and in factories 
all over the world, Greer Hydraulic Test Ma- 
chines provide accurate, thorough ground inspec- 
tion under flight conditions. 

The Greer standard line comprises electric or gaso- 
line-powered portable models developed specifi- 
cally for testing hydraulic systems and components 
on the field or assembly line, and production mod- 
els for factory inspection, operational testing and 
research work. Greer Test Machines also fill the 
system, filter the hydraulic fluid and precharge ac- 
cumulators, shock struts, and emergency air systems 
with compressed air. 

Greer engineers, who pioneered the application of 
hydraulics in the aircraft industry, are available for 
consultation regarding any standard or special test 
equipment to meet your requirements. Write or 
phone us your problem. 


GREER HYDRAULICS, 


INC., 39 West 60th Street, NEW YORK 23, N. Y. 
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of DAVISON DEHYDRATED PACKAGING 


FOR PROTECTION FROM RUST, CORROSION, MILDEW AND MOLD 

using PROTEK-SORB silica gel* 


The 

WHY and HOW 


THE DAVISONl 


"2 
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VOKES • LIMITED • LONDON • S W- 

DESIGNERS, PATENTEES & MANUFACTURERS OF AIR, OIL & FUEL FILTERS & SILENCERS 
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M ICRO Switches have been generally adopted by 
the aircraft industry because they are light, small, 
dependable, precise, and have high electrical switching 
capacity. 

The characteristics of the Type R-31 basic Micro Switch 
(AN drawing No. 3210), which have made it the ac- 
cepted, standard switch, stocked at all Air Depots, have 
been worked out with the cooperation of engineers 
throughout the entire industry, as well as the Army Air 
Corps and the Navy Bureau of Aeronautics. 

Micro Switch pioneered standardization of this single 


type of basic switch to be used with a variety of hous- 
ings and actuators to meet the widely varying conditions 
on airplanes, as developed by different manufacturers. 
Housings and actuators become parts of the planes 

use the standard Type R?31 Micro Switch for ready 

For complete details on the entire line of basic Micro 
Switches, actuators, and housings for aircraft use, ask 
for Catalog No. 70. We will be glad to supply as many 
copies as your engineers may require. 
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curves! 



Revolutionary new design enables 
Crown Zippers to slide freely around 
sharp curves— slide faster, smoother! 

Today, Crown engineers, working in the field with 
Air Corps, Ordnance and Quartermaster officers, 
have developed a zipper that is making history— a 
zipper that actually slides freely around sharp curves. 

Tomorrow, when the last shot has been fired, this 
great new zipper feature will find many applications 
in the aviation field— for engine covers, built-in inspec- 
tion slits that can be zipped open, baggage compart- 
ment openings— and for many other vital jobs. 

But a Crown Zipper’s ability to take curves is only 
one of many basic advantages it has over ordinary, 
old-style zippers. (See complete list below.) 

That is why Crown Zippers are in action today 
throughout the world — on airplane gun turrets. 


armored trucks, tents, sleeping bags and many other 
military items where human life depends on instant, 
unfailing action. 

Remember, when you turn to post-war: Crown 
designers will adapt— or, if necessary, create — special 
zipper applications to meet special needs. Remember: 
you can zip faster, further, more securely, with a 
Crown Zipper! 




THE SPOOl COTTON 


. 745 Fifth Avenue, New York, N. Y. ( Crown Fastener Divisi i 


sao 
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I N 3 weeks Jack & Heintz designed a unique retraction motor for the Air 
Forces . . . made important improvements in motor performance and life 
that had never before been thought possible . . . and in 2 more weeks were pro- 
ducing it in production-line quantity at a lower price to the government. When 
the war is won this Jack & Heintz ability will be available to industry— to 
help you with better parts or products, engineered 
and produced with new precision at production-line 
speed and low cost, to meet your postwar competition. 

We would like to show you this unique combination 
at work now. Jack & Heintz, Inc., Cleveland, Ohio, 
manufacturers of aircraft engine starters, generators, 
gyro pilots, gyro flight instruments, magnetos, motors. 
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M-G-M PRESENTS KING VIDOR’S PRODUCTION IN TECHNICOLOR ^ 

AN American Romance * 


BRIAN DONLEVY 

With ANN RICHARDS • WALTER ABEL - 

JOHN QUALEN . HORACE McNALLY ft 2s* 

Herbert Dalmas and William Ludwig 
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KwiKIoZ VALVE 


Single Seat Balanced Shut-ofF 
Valve— Never Affected By Back 
Pressure Whether Open or Closed 


\ Typical A-P Control development 
for the aircraft industry, the KwiKloz Valve 
offers new advantages in hydraulic testing 
systems and aircraft hydraulic system lines. 

A balanced valve, with a single seat, it 
permits easy and INSTANTANEOUS 
closing against a maximum pressure of 
1500 lbs. p. s. i. 


y It is more efficient, has fewer parts, 
is smaller, lighter, and uses less material. 

Can be quickly changed for clockwise or 
counter-clockwise operation. Corrosion 
resistant parts, heat treated, ground, and 
accurately polished. Outside dimension, 
2&"x2% made to take connections 

per AND-10050 specifications or pipe tap. 



For KwiKloz Bulletin and Catalog of A-P Aircraft / Please send ~ — 

'• O flu,,.,. ,he Mowing. 

Q Catalan" A f hydraulic te •„ 


Controls . . . check and return this coupe 


HYDRAULIC 

KwiKIoZ 
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Plomb Universal Sockets are shorter and more compact than 
any others. They'll reach many hard-to-get-at places where 
longer, clumsier types won't go at all, and help you get 
around all ordinary obstructions faster and better. 
Exclusive Plomb design and tough Plomballoy steel make 
these advantages possible — greater strength yet lighter 
construction, thinner walls, less overall length and bulk. 
Joints are sturdy and smooth acting. Openings are precisely 
made to fit positively and snugly — do not slip off nuts or 

Qualities like these make all tools In the Plomb line first 
choice among expert mechanics for better, safer, longer- 
lasting service. See them today at your Plomb distributor or 
write for the name and address of the one nearest you. 
Free catalog on request. — Plomb Tool Company, 2221 
Santa Fe Avenue, los Angeles 54, California. 


VPLVMBV 


fine Hand Tools 


for All Industries 



GET INTO MORE 
OBSTRUCTED PLACES 



Buy a War Bond Today 


3S4 
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PORTRAIT OF A CHASSIS BEING BATHED 


Whether you are washing the exterior of a truck, removing 
carbon from a piston, or cleaning the upholstery of a bus, this 
is the picture of working factors in the scientifically balanced 
chemical compound. It is also the picture of a cup and saucer 
being washed. It is a cement floor being mopped. It is Turco 

The relative value and balance of all the factors is deter- 
mined by RE; for Research and Experience are the directing 
agents. They assign roles, give to each agent the correct 
emphasis, balance them all (one factor does not insure effec- 
tiveness in a compound any more than one drug in a pre- 
scription) . RE symbolizes two decades Turco laboratories 
have devoted to solving industry's vital problems in the 
conditioning, maintaining and cleaning of surfaces. Take 
advantage of it on everything from washing a locomotive to 
preparing aluminum for anodizing. Call the Turco Field 
Service Man, or write to Turco. 


TURCO PRODUCTS. D 


—Emulsifying Action disperses grease and oil as tiny glob- 

-Colloidal Activity disperses solids into minute particles 
W easily removed. 

-Saponifying Value is the ability to convert organic fats 
W and oils into soluble soaps. 


fH -Buffer Index is the ability to absorb either atkaliue or 
w acid soil to prolong solution efficiency. 

Q -A^ yardstick for measuring the energy of alkalinity or 









Harrison’s part in the aircraft industry is to de- 
sign and build products that dissipate heat. 
There is heat of combustion to be dissipated 
from the jacket coolant; heat of compression to 
be removed from supercharged air before it is 
mixed with fuel; and engine -generated heat to 
be taken, out of lubricating oil. Each job pre- 
sents its particular problem ... a problem 
complicated by the extreme variation in flight 
conditions from sea-level temperatures to the 
bitter cold of the stratosphere. 

The function of temperature engineering is to 
determine the most effective design — the best 
disposition of metal — for removing heat where 
its presence is harmful. Dependability, light 


weight and compactness are the objectives, and 
they have been achieved in the Harrison heat 
transfer products serving today in America’s 
military aircraft. 


WAR BONDS SAVE LIVES 


HARRISON AVIATION TESTING LABORATORIES 

With a variety of technical equipment that is un- 
excelled, Harrison's Aviation Testing Laboratories 
provide facilities for testing aircraft products un- 
der conditions that closclv approximate those of 
actual flight. Here Harrison aircraft products arc 
put through their paces in the sub-zero cold of the 
Arctic or the heat of the tropics, with all conditions 
and test results indicated on instruments in the 



HAKRISON 

OIL COOLERS • CONTROL VALVES • RADIATORS 
DIVERTER VALVES • SUPERCHARGER INTERCOOLERS 

HARRISON RADIATOR division OF GENERAL MOTORS, lockport, new YORK 
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CAL-AERO 

TECHNICAL INSTITUTE 

is the new name of 

CURTISS WRI4HT 

TECHNICAL J Sjj^, INSTITUTE 

MAJOR C. C. MOSELEY. PRES. SINCE 1929 

GRAND CENTRAL AIR TERMINAL GLENDALE I, CALIFORNIA 

SINCE 1929 -THE BEST TO BE HAD IN SPECIALIZED TRAINING- FOR YOUR 

AVIATION CAREER 
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How 

Gulf Quality Petroleum Products 


help increase output and reduce costs 


These plants are typical of hundreds in every 
industry that have secured many worthwhile 
benefits directly as a result of the superior per- 
formance of Gulf quality lubricants, quenching 
and cutting oils. 

Increased production, longer bearing and tool 
life, better finishes on machined parts, improved 
rust prevention, lower maintenance costs, and 
improved physical properties in many types of 



Back the Attack . . . 
Buy More War Bonds! 



; at lower cost 


GULF OIL CORPORATION • GULF REFINING COMPANY - GULF BUILDING, PITTSBURGH 30, PA. 
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NOW OFFERS A COMPLETE 

AIRSPEED INDICATOR 




: 


THE MERIAM 




COMPANY 






You wouldn’t use a water buffalo if your tires gave out? 
Naturally not — but what would you use if you couldn’t get 
the new tires you need? Since new tires for most of us are 
still a thing of the future, the situation is very serious. 

What to do about it? Take care of your present tires 
— that’s just good sense. How? Keep them properly in- 
flated at all times— for underinflation is the greatest single 
cause of ruined tires, excessive wear, poor mileage and 
damage to side walls. 

Combating underinflation is easy. Gauge pressure regu- 
larly. Put air in tires when needed. Seal the valve with a 
Schrader Cap. 

With the armed forces, the care of tires is a vital issue. 
No pneumatic tire equipped military vehicle passes inspec- 
tion without a Standard Cap on all tire valves for everybody 
knows their importance. Screwed down fingertight, a 
Schrader Cap makes an airtight seal up to 250 lbs. pressure. 

Be sure a Standard Cap is on every tire valve. Take care 
of those you have — don’t lose them by leaving them on 
loosely. If your dealer is temporarily out of Schrader Caps, 
don’t blame him. Try again later. 


A. SCHRADER'S SON, Division of Scovili Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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Not Time Yet 

for Paper Capers! 


Sure, the news Is good — terrific, in fact. But 
don’t let that give you the idea that America’s 
paper shortage is over. More paper than ever is 
needed now to wrap supplies for our armies as 
they drive toward their goal. There’s still a man- 
power shortage in the pulp industry. 

So, you’ve still got to watch your company's use 
of paper with the hawk eye of a paper miser. 


You’ve still got to use your ingenuity and that 
of ybur staff to find even more ways tome less 
paper. 

All material made of paper and paperboard still 
must be cut to the bone. Eliminate whatever you 
can until complete and final victory ends the paper 
pinch. 

The baling of wastepaper and sending it to the 
reprocessing plant is still of prime importance. 




PIONEER PARACHUTE COMPANY, INC. 

MANCHESTER, CONNECTICUT, U. S. A. 


I here will be no need to 
wait for dependable, foul-proof Pioneer 
Parachutes when peacetime aviation gets 
the green light. Indeed, Pioneer Parachute 
Company — originators of a long line of 
advancements in parachute design and re- 
search — is ready now to supply civilian 
flying with the same thoroughness and effi- 
ciency with which it is serving the Army and 
Navy. Pioneer Parachutes will go far to 
encourage the widest possible acceptance 
of aviation in the coming tremendous ex- 
pansion in air travel. Look to Pioneer Para- 
chute Company for safer, lighter, stronger, 
more comfortable parachutes. Pioneer is 
ready now and is leading the way. 


PIONEER PARACHUTE MODEL P3-B 
Safer, more positive action. Comfort- 
able, with 50% less seat space and 20% 
less weight, without sacrifice of strength. 
P3-B is accepted os standard equipment 
by U. S. Army and Navy. Equipped 
with fool-proof, foul-proof, pilot chute. 


PIONEER PARACHUTE CO. 

7 


WEST COAST FACTORY BRANCH, 109 SOUTH CENTRAL AVENUE, GLENDALE 4, CALIFORNIA 
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CORROSION RESISTANCE 


...and its importance in 
aircraft metals 


Corrosion is a complicated subject . . . 
but many forms of it yield to a simple 
solution. 

All of the Inco Nickel Alloys with- 
stand the attack of all these potential 
corrosion producers: 

Marine atmosphere . salt water . 
compressed oxygen . ethylene 
glycol (Prestone) . fire-fighting so- 
lutions • anhydrous ammonia and 
other refrigerants . alkalis and 
numerous acid conditions . tetra- 
ethyl lead and other high-octane 
gasolines and their combustion 
products. 

In addition, the Inco Alloys... Inconel, 
Nickel, and the various forms of Monel 
. . . have other properties essential to 


the continuous performance of impor- 
tant aircraft parts. 

"Plus" Properties 
of Inco Nickel Alloys 

All are strong and tough. Each possesses 
specialized properties... extra hardness, 
in “K” Monel; fast-machining, in “R” 
Monel; extra heat resistance, in In- 
conel; etc. . . . which fits it for special- 
ized jobs. 

Corrosion tests conducted in marine 
atmospheres show uniformly high re- 
sistance by all 8 Inco Nickel Alloys. 
Some surface discoloration may occur 
...but there is no loss in tensile strength. 

394 


In addition, they have relatively high 
endurance limits under corrosive con- 
ditions. Their endurance is often better 
than that of steels which may have 
shown higher values when tested in 
non-corrosive surroundings. 

Four Practical Examples 
Typical of the important service of 
Inco Nickel Alloys in aircraft is the use 
of Monel in the Pitot-Static Tube, 
made by Pioneer Instrument Company. 

Since three vital flight instruments 
depend upon its accuracy, the Pitot- 
StaticTube must deliver true pressures 
from the air stream under all flying 

In the words of the makers . . . "The 
problem of durability in a corrosive at- 

selection of a special 
Monel sealed tube 
body. This . . . com- 
pletely sol ves the prob- 
lems of ‘peeled plating* 
and . . . gives greater 

resistance to acciden- 
tal shock or bending. 
The de-icing electrical 

sealed in a Monel 
sheath . . . effectively 
preventing the cono- 


Another example is the use of Incon- 
el exhaust manifolds on Pan-American 
Clippers. The manifolds withstand con- 
stant vibration and the continuousblast 
of corrosive high-octane exhaust gases 
at 1500° F. 

Since Monel is practically immune 
to corrosion by high-octane aviation 
fuels, it is widely used throughout fuel 
lines for strainers, screens, valve parts, 



primer tubes, fuel selector valves and 
fuel pumps. 

One such use is the Monel wire cloth 
strainer for aviation fuel nozzles, made 
by Michigan Wire Cloth Co., Detroit 

Another is the use of Monel in the 
Fuel Booster Pump, made by Thomp- 

confines within the tank the millions of 
bubbles that form in gasoline at high 
altitudes and would cause vapor lock 
and engine failure if allowed to pass 
into the fuel lines. 




WOR LD OVER 


SIOUX AIRCRAFT 

WET VALVE SEAT GRINDING MACHINE 
for INLINE and RADIAL MOTORS 


WRITE FOR 
DETAILS 


SIOUX CITY, IOWA, U. S. A. 
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KARDEX visible 

record control speeds DISPOSAL OF SURPLUS 
materials and parts 



AIRCRAFT PRODUCER 

This leading midwest manufacturer 
operates a “Disposal Service” — that 
effectively finds buyers within and 
outside the aircraft industry. Kardex 
Visible Inventory Records provide 
speedy reference to inquiries re- 
ceived, facilitating profitable action 
at minimum operating cost. 

U. S. FIGHTING SERVICE 

reproduces stock records for cotolog 

Direct photolithograph)' of actual 
inventory record provides a really 
up-to-the-minute catalog of surplus 
items which is sent out to prospec- 
tive pu rchasers periodically. A h ighly- 
efficien.t procedure — easy with Index 
Visible Records showing actual stock 
status of each item on the visible 
margin. 


Necessity of disposing promptly of 
surplus stocks of materials, parts 
and tools faces business today. 

Whether such “frozen” stocks are 
due to design changes or Govern- 
ment contract terminations, they 
threaten to become a serious drag on 
operations during the critical recon- 

In the one case the company’s 
own capital may be represented. In 
the other, even though title to such 
material usually passes to the Gov- 
ernment if disposal action is not 
taken, the cost involved becomes 
part of the contract settlement and 
for various causes final payment may 
be postponed for many months. 


II gladly le 


'.reTfor 


Farsighted organizations are tak- 
ing the aggressive action that means 
prompt realization of the funds in- 
vested in these items. While there is 
still a definite and often a very active 
market, they are offering and selling 
these materials at prices that may 
not be obtainable later on. 

To effect such disposal with the 
greatest efficiency and at the least 
cost, Remington Rand visible sys- 
tems have proved time and again to 
provide the ideal method of record 
control. With prospects developed 
and prices offered permanently, and 
visibly recorded, company officials 
and contracting officers can take 
prompt and profitable action. 


SYSTEMS DIVISION 


REMINGTON RAND 


Buffalo 5, New York 
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“AN "Specifications/^, 

in CLEVELAND AIRCRAFT BOLTS made by the Kaufman Process.. 

a Cleveland-developed method producing greater strength and accuracy 





Outstanding power, traction and speed make Waiter 
Snow Fighters your first and fastest choice for runway 
clearing. Key to their exceptional performance is the 
exclusive Walter Four-Point Positive Drive. 


Three automatic locking differentials proportion power 
to each of FOUR driving wheels according to their trac- 
tion at any instant. There is no side-slipping, stalling or 
wheel-spinning. Sustained high-speed plowing throws 
snow far to the side — eliminating dangerous snow banks. 


Take the first step towards putting these savings into 
effect at your airport. Write today for complete informa- 
tion on Walter Snow Fighters. 



Walter Motor Truck Co. 1001-19 Irving Ave. Ridgewood 27, Queens, I.I.N.Y. 
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"Let’s put our most dynamic capita! to work!" 

says HENRY ]. KAISER, President, Henry J. Kaiser Company 


” AMERICA’S MOST DYNAMIC CAPITAL-INVESTMENT is 
il in the million or more young men trained to live 
and work in the air, to manufacture and service air- 
planes. These pioneers can open a great new chapter 
in transportation, in the accelerated evolution of Amer- 
ican industry. But will the aviation industry, with its 
record of daring and achievement, give them their 
opportunity? 

" The answer is 'yes !' — if it gels moving now. Let 
industry, with Government encouragement, take on a 
pre-selling program for airplanes, accept orders at fixed 


prices for postwar delivery ; and let labor enter now 
into postwar contracts. 

" With that head start, there is no economic or tech- 
nological reason why the aviation industry, which pro- 
duced 3555 personal airplanes in 1939, and 7700 of 
them in 1941, should not in the first two years after 
the tear manufacture and sell a minimum of 50,000 
personal airplanes, perhaps as many as 150,000. And 
it is not visionary to picture the manufacture and sale 
of a million personal planes during the next ten years 
— and 5000 terminals to house and service them.'" 


Magnificent are America’s opportunities-in-the-air, Mr. This is the market that aviation thinks of when it thinks 

Kaiser. But these opportunities will not be fully realized of the more than a million TtUE-reading families — 

until they have been sold as down-to-earth practicalities. who are America’s best prospects for planes and air travel — 

And the first place to sell them is to the "test pilot” whose positions in American business make them the natural 

market of U.S. people who arc ready to buy progress national vanguard for any programs aviation may set up — 

whenever they see it in business or private living. who vote T IME their Javorite magazine 7 to 1 over the runner-up. 







FOR PROTECTION AGAINST WEAR AND TEAR-DEMAND 

REEVES ARMY TWILL 


"FROM COTTON TO CUTTER" 


durable, good-looking uniforms are needed, this top-quality fabric tailors 
smartly and gives superb service. Over 80 million yards of it have already been 
used to help equip America’s fighting men, and it is proving itself under the 
toughest climatic and combat conditions of global war. This fabric, Sanforized 
Shrunk* and color-fast to sun, water and perspiration, will meet your post- 
war uniform needs. When the time comes to order them, choose from a wide 
range of popular colors, for long-lasting good looks insist on Reeves Army Twill. 


THE REEVES FABRIC GROUP INCLUDES! Reeves Army Twill 
Glengarrie Poplin • Reeveking Gabardine • Byrd Cloth 
Marine Herringbone • Mountain Cloth • Warrior Twill 

REEVES BROTHERS, INC. 

54 WORTH STREET • NEW YORK 13, N. Y. 



Representatives in Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • St. Louis • Montreal • Toronto 

November, 1944 
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Officially appointed 
distributors of 

Government Excess 

aircraft hardware & parts 
special accessories 



Investigate this surplus! Yap 

perform, a patriotic service by h 
toward the successful fulJUhttm of the 
government's plan Caf^umulation of 
T you aid yourself by 
obtaining immediate delivery, without 
waiting for production! 


• Wire your requirement h to — 

Air Associates, «>.. 

EAST COAST... Teterbofo, N. J. 

MIDWEST Chicago, III. 

southwest . . . Dallas, Texas 
WEST COAST. . . Los Angeles, Calif. 
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A PIONEER IN MAKING AIR SERVE THE AVIATION INDUSTRY 



/\n Authority 

an Cw/zunyany y-fir 


Pummeling solvent-laden air through a unique series of 
sharp directional changes in its course— to wring from 
the air its treasure of war critical solvents — is another 
way DeVilbiss air engineering aids aviation operations. 
The DeVilbiss Spray-Degreasing Booth shown above 
demonstrates this air action and the results. Airplane 
engine parts are cleaned with a powerful solvent spray 
from a DeVilbiss Gun. The exhausted air is charged with 
solvent mist and because organic solvents are a vital war 
material, reclaiming is necessary. So, this DeVilbiss Booth 
is engineered to shake down the solvent mist, precipitat- 
ing it into a tank for re-use. It has proved a master of 
efficiency in holding solvent loss to a minimum, in safely 
handling this highly-volatile, low-flash-point material 
and in guarding health and property. 

The full scope of DeVilbiss air experience over more than 


a half century includes the most complete knowledge of 
the basic principles and advanced techniques for com- 
pressing, cleaning, regulating, controlling, exhausting, con- 
veying and utilizing air. And from this has come the devel- 
opment of a broad line of modern, efficient DeVilbiss 
Equipment that is performing such operations as the mass 
production painting of planes, hot doping of wing fab- 
brics, caulking seams, ventilating shop areas, compressing 
air for service tools, controlling the flow of fluid mate- 
rials, and other services. 

What DeVilbiss air experience means to you can be found 
in the experience o] DeVilbiss users in Aviation. Ask a 
DeVilbiss man to give you these performance facts in air- 
craft operations like your own. 



DeVilbiss 


SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 
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SAVE TIME 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


Look Ahead WiJQf 

Weatherhead 


Weatherhead "A-N" Fittings— Now and Postwar 


The Weatherhead Company were pioneers in the 
manufacture of aircraft fittings. Many of the most 
important design changes on aircraft finings were 
originated by Weatherhead. Our facilities, now 
and in the future, will be directed to the volume 
production of high-quality finings, hose assemblies, 
valves, and actuating cylinders. All of the necessary 
designs, specifications, and photographs on these 
products are contained in our new Aviation Catalog. 
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UNBRAKO INTERNAL WRENCHING LOCK NUT 

For primary connections in aircraft, the "UNBRAKO" 
INTERNAL WRENCHING LOCK NUT is a superb and officially 
approved safety nut. Two vulcanized fibre plugs (Fig. 1) 
inserted through the body of the nut provide the locking 
feature. Fig. 2 shows how these plugs contact four 
threads of the bolt, assuring an absolutely dependable 
locking grip. 

This design also permits of maximum thread length in 
the nut. “Unbrako" is heat treated to a high degree of 
Rockwell hardness. The “Unbrako" can be used again 
and again almost • indefinitely before the torque falls 
below the Wright Field minimum. 

OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 566 • BRANCHES: BOSTON • DETROIT . INDIANAPOLIS . CHICAGO . ST. LOUIS . SAN FRANCISCO 
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LINEAR "PAR" PACKINGS... 

PRODUCE A FLUID-TIGHT SEAL 

FROM ZERO TO PEAK PRESSURE 
...FOR THIS 5000-TON PRESS 
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YOU ASK FOR IT! 


By watching him draw one line, a 
Chief knows the extent of a drafts- 
man’s skill. 

By drawing one line with a Typhonite 
Eldorado pencil, you will know how 
well-deserved is the fame of this great 
drawing tool. 

Eldorado offers you: 

Smooth responsiveness 
Opacity of line 

Uniformity and accuracy of grading 
Strong leads 


These fine qualities have given 
Dixon’s Typhonite Eldorado first 
place in the minds — and hands — of 
America’s draftsmen. 



So ask for it. 

J ust fill in and mail the coupon below. 
A sample will convince you that you 
should ask for it for your work. 


TYPHONITE 


ELDORADO 


Pencil Sales Dept. (Sl-Jll 
Joseph Dixon Crucible Co., Jersey City 3, N. J. 
Gentlemen: 

Please send me a free "Comparison Sample" 
of Typhonite Eldorado drawing oencil in 
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A TINY light flashes. Immediately, a massive 
machine starts operating. One little tube supplies the 
impulse. But springs are the muscles which accurately 
control the mechanical motion — tireless muscles, capa- 
ble of working continuously, without strain. 

To give the precise, instantaneous action necessary for 
gaining full value of electronic control, such springs 
muse be designed for the specific application — and all 
factors bearing on their use scientifically evaluated 


Muehlhausen engineers have solved thousands of spring 
problems which arise with unusual applications — by 
the thorough study they make of all operating condi- 
tions, and their many painstaking tests to prove that 
each design is right. An assurance of greater latitude 
in the design of new and better electronic products. 
MUEHLHAUSEN SPRING CORPORATION 

Division of Standard SSS'I sprint Con, Pans 
740 Michigan Avenue, Logansport, Indiana 
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rllfclTI Sealing Compounds 


^^ose sections, Plexiglas enclosures and gun turrets are sealed 
with Presstite No. 23212 Synthetic Glass Extruded Tape. It is also 
used between window pane flanges and window panes of the B-29. 

Various holes and slots in the pressurized cabins, watertight 
compartments, and the vapor seal in the wings are sealed with 
Presstite Type SH-30 Thiokol Sealer. Presstite Type 11544 Brush- 
On Cabin Sealer seals the riveted seams in pressurized sections. 

Meeting the complex sealing requirements of our vast aircraft 
industry is only one example of Presstite’s ability to develop 
sealers for specific requirements. For today, on land, sea, and in 
the air, Presstite products are being used in ever-increasing quanti- 
ties by our Armed Forces. 

If your product or your manufacturing processes require scaling 
or coating compounds, send your requirements to sealing specialists. 
Presstite will gladly work with you and your engineers in suggest- 
ing the most effective compounds to meet your particular needs. 



Ci o,!nds“ line C ° m * Seaplane Floats 
for the Aircraft Industry: For the Refrigeration Industry: 


Drop-off. Expendable Bonding and Scat 
Fuel Tanks Low Temperature 

Gun Turrets solution in Refrig 

Synthetic Glass ated Rooms 


For the Railroads: For the Shipbuilding Industry: Miscellaneous: 

Sealers for Insulating, Insulation Adhesive For Glaring Cre-nh, 
i and Sealers — Rust Windows 

Soundproofing and Preventive Com- Extruded Caulk 
Weatherproofing of pounds Compounds 

Railway Cars— Seal- For the flutomoti 

ing Car Windows and Special Adht 

Spot Welded Scams Scalers Army and*Navy 

For the Building Industry: For ,hc Construction Industry: Gur EnB j neeri Tech . 

Roof Coatings. Caulk- Se |k" $£ s /°' nt!ne lic ™ d re at 

ing, and Waterproof- Sealers for Waterproof- ice of anv industry 
ing Compounds ing F,xcavation Work with a sealing problem. 


PRESSTITE ENGINEERING CO., 3910 Chouteau Avenue, St. Louis lO, Me. 
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10 REASONS 




UNIT STUD ASSEMBLY 


There are ten important reasons for the selec 
of Camloc fasteners. Oqe of these is the 
assembly which can be changed as a unit witl 
removing the panel. In both installation and s 
ice, this distinctive Camloc feature reduces h 
to minutes. 


CAMLOC FASTENER C 



QUICK-ACTING FASTENERS 


3 



IRVIN 


■' SINGLE- 

RELEASE” 
Harness 

UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 



IRVING AIR CHUTE CO., Inc. 

Factories at other points in the United States , Canada and England 
. . . All Serving the United Motions’ Air Forces. 


it r v >■ o n 


it o x it s 
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For " TOP-NOTCH " welding supplies 


i popular favorites for welding of aircraft parts, jigs, etc. 


Airco No. 4 u lah _ 

* ’’to “*> rod **M / Rod 

Airco No. 2S 

*r WWIn, 

MriioouX"? f »r „ eIai 

*•*>«*>» /t6 ' 3/3! " w. 3 

oconom”/*"/ Alu "’ i "em Flu. 


Save buying time — use AJRCO’S illustrated price list, 
of gas and arc welding supplies / 

This handy booklet gives full de- essentials are listed with prices, / I - ,,,J / / / A)r 

tails on Airco’s comprehensive sizes, and shipping details. Mail § .{:•■ !50, ' fs / I / Reduction 

line of accessories for every gas the coupon for your free copy. If -I®": ( / S 01 ** Co - 

and arc welding need. Rods, fluxes, If you also want facts on Airco w y / 60 E. 42nd St., 

brazing alloys, hose, goggles, Electrodes, indicate request for i New York 17.N.Y. 

gloves, and many other welding Airco’s Electrode Price List. ml "/ !?'s^Jib™ ard ** 

■ / □ Airco Gas and Electric 

VEA * BUY UNITED STATES WAR BONDS * / Supplies Price List. 

/ □ Airco Electrode Price List. 

(Upo) Air. Reduction Company 

1 " A CJru State 
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Victory depends upon materials — as well as men! 
To keep our American forces “closing in” overseas, 
you and every other manufacturer here at home 
must keep on making "Out Front" War Bond Quotas! 
This means action now on every point in the fighting 
8-Point Plan to step up Payroll Deductions. For in- 
stance, have you a 6th War Loan Bond Committee, 
representing labor,managementand other important 
groups in your company? Selected Team Captains 
yet — preferably returned 
veterans? If so, have you 
instructed them in sales pro- 
» cedure — and given each 
' the Treasury Booklet, Get- 
ting the Order? 

How about War Bond quo- 
tas? Each department — 



and individual — should have one! Assigning respon- 
sibilities is vital, too! Have you appointed enough 
“self-starters” to arrange rallies, competitive prog- 
ress boards and meeting schedules? Are personal 
pledge, order or authorization cards printed, and 
made out in the name of each worker? Planning 
for resolicitation near the end of the drive? Your 
State Payroll Chairman is ready now with a detailed 
Resolicitation Plan. And, have you contracted for 
space in all your regular advertising media to tell 
the War Bond story? 

Your positive Yes to all points in this forward-to- 
victory 8-Point Plan assures your plant meeting an 
“Out Front” Quota in the 6th War Loan — and speeds 
the day of unconditional surrender! 

The Treasury Department acknowledges with 

appreciation the publication of this message by 


AVIATION 


n official U. S. Treasury advertisement — prepared under the auspices 
of Treasury Department and War Advertising Council. 
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Martin Mars means 



World's greatesc airmail load, 
these 25,000 pounds of mail were 
carried from Hawaii to California 
by the mighty Martin Mars a 
total of 62,500,000 pound miles 
for a single non-stop flight. At an 
average of J4 ounce per letter, 
that's 800,000 letters . . . and if 
they were all paid for at prevail- 
ing rates, they would carry 
$160,000 in postage. 

This load not only smashed all 
previous records for airmail, hut 


more than doubled the 23,750,800 
pound miles traveled with the all- 
time cargo record of 35,000 pounds 
which the Mars carried from 
Belem, Brazil to Trinidad on its 
first war mission for the Naval 
Air Transport Service. 

Thus in payload, as in economy of 
operation, the Mars'far outstrips 
all rivals. And her 20 sisterships, 
now being built by Martin, will 

AIRCRAFT ^ 


greater payload, lower 
. osts, and higher speed. 
Best of all, war's ena will find 




Martin production lines fully 
tooled and manned by experienced 
workers to assure early delivery 
of commercial versions of the 
Mars. It's no wonder the Martin 
Mars is known as ''the answer to 
an airline’s prayer!" 

The Glenn L. Martin Company 
Baltimore 3, Maryland, U.S. A. 
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. . . and Up Hangar Rental Space 
Threefold with 

SCOTT HANGAR SPACE SAVERS 

Scott (patented) Hangar Space Savers not only in- 
crease storage capacity but also simplify hangar "traffic." 
Ships are readily loaded by use of ramp bar, without 
strain on struts or spars. The stacked ships are com- 
pletely stable, quickly moved into position for delivery 
to the field. Special gas caps available to prevent gas 
leakage on ships with wing tanks — other types involve 
no leakage problem. Scott Hangar Space Savers con- 
sist of two wheel bowls and nose cradle, sturdily con- 
structed with large ball-bearing casters. Can be used on 
rrll types of personal aircraft. Prompt delivery from your 
Scott distributor. 



War's demand for high speed production and extreme precision has been a potent 
"school" for the advancement of industry. In this, "Peck Service" has benefited un- 
usually well because of its three years of unremitting production of high grade 
springs and screw machine parts to Government specifications. 

In planning your postwar program, we ask that you give this earnest considera- 
tion; and if in the meantime we can be of benefit to you in laying out your prod- 
ucts, our engineers will be glad of the opportunity to help you. 


Pec4 


SPRINGS & SCREW MACHINE PRODUCTS 
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Have you thought enough about Cranes? 



You can prove — with the E-P Man’s Help— whether Cranes 
can bridge a Costly Gap in your Transportation Flow 

The ideal plant transpor- 
tation system — the one that 
keeps costs down by mech- 
anizing and speeding the 


flow of materials— should first of all be flex- 
ible enough to insure the handling of all 
loads speedily, without waste. That is why 
Elwell-Parker builds Electric Mobile Cranes 
as well as Electric Trucks of many types. 
Putting Elwell-Parker Cranes on your 
"hook” j obs may prove the means of elimi- 
nating present wastes and closing time-con- 
suming gaps in the flow of your materials. 


The Unit illustrated has telescoping boom 
for high lifts and will handle loads up to 
3,000 pounds. You will be agreeably sur- 
prised to find how many plant and ware- 
house jobs it will efficiently take over for you. 
The E-P Man— your long-experienced, ver- 
satile Transportation Advisor— will gladly 
help you to survey the need for Cranes in 
your plant. It will pay you to contact him. 
Dial 'the E-P Man today. 

The Elwell-Parker Electric Company, 4125 
St. Clair Avenue, Cleveland 14, Ohio. 


Elwell-Parker 


POWER INDUSTRIAL TRUCKS 
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FLUID METERING 


Weldon Pump Engineers invite your 
inquiries on problems involving 


PUMPS 


ACCURATE METERING 
of SMALL VOLUMES of 


m 


WATER LUBRICANTS 

FUEL OIL HYDRAULIC OIL 
GASOLINE CHEMICALS 
ALCOHOL GASES 



DAN LY 





The meeting or better- 
ing of required delivery 
schedules is a habit at 
Mercury, made possible 
by a personnel skilled 
through long experi- 
ence in building aircraft. 




ENLARGED FORGING FACILITIES 

Expansion of our forging facilities now al- 
lows us to produce more and larger forgings 
to your specifications. We can offer almost 
immediate delivery of parts forged of steel, 
stainless steel, brass and monel metal. 


Another outstanding Arcturus feature — 
our complete machine shop, combined with 
our enlarged forge plant, enables you to have 
your forgings machined complete — a big 
saving in time and transportation cost. 


May we help you with your present and 
peace-time forging problems? Address your 
inquiries to 


ARCTUR 


AMUFACTURING 


CORPORATION 

FORGE DIVISION 
1620 EUCLID STREET 
SANTA MONICA, CALIFORNIA 
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Airplane structural specifications call for a multitude of pipe and 
tube bending operations in which Swan Specializes: among them 
engine ring mounts, landing gear forks, exhaust manifolds, car- 
buretor insert tubes, directional finding loops, oil lines and 
hydraulic lines. Swan Engineering handles these and other 
close-tolerance pipe and tube bending jobs on a production 
basis, meeting rigid delivery dates. Swan's specialized plant 
facilities and modem streamlined production methods have 
effected savings in time and money for an impressive list of 
America's foremost plane manufacturers. Consult a Swan 
technician on your bending requirements! Our engineering 
department welcomes your special enquiries. 




OARS AND 
PUMPS 



The excellence in design and 
the sturdy construction you find 
in our Tubular Micrometers is 
the result of over thirty years of 
service to the industry. Today 
Tumico Micrometers enjoy the 
world wide acceptance of dis- 
criminating workmen. 

PROMPT DELIVERY! 


The Tubular Micrometer Company 
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3 Riveted securely 
by drawing sleeve 
against inner side of 
metal with special 
power or hand tool. 






CLEVELAND, OHIO LOS ANGELES, CALIF. 


DILL ^.o6-Sfaiu 

FASTENERS 



FOR INSULATING wires, cables and electricaf equip- 
ment . . . FOR PROTECTING electrical wires and 
cables exposed to caustic or corrosive fumes, oil, 
grease, acids, alkalies, or moisture . . . FOR SPLICING 
cables with a continuous, protective covering . . . 
FOR COVERING exposed piping in chemical plants, 
equipment exposed to moisture or severe atmos- 
pheric conditions. 

These widely diversified applications of FIBRON 
TAPE No. 1 are made possible by its combination 
of outstanding electrical, physical, and chemical 
properties. (See adjacent panel.) This flexible, elas- 
tic, "Vinylite"* resin tape is heat sealing, flame 
resistant, high in dielectric strength, strong mechan- 
ically, and highly resistant to oils, acids, alkalies, 
moisture, and normal variations in temperature 

FIBRON TAPE is a new addition to the already 
extensive line of Irvington products. It is offered 
with the usual guarantee that applies to all Irving- 
ton Insulation — to protect equipment in accordance 
with specifications. 



INSULATION, wriie Depi. 52. / 

IRVINGTON VARNISH AND INSULATOR COMPANY- 
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ANGIER CORPORATION 

CORROSION PREVENTIVE AND WATERPROOF PAPERS 

FRAMINGHAM, MASSACHUSETTS 


ROWNSKI 

GRIZZLYBEAR 


N 


Cut Drying Time 
To a Fraction with 
NALCO In fra-RedRay 


Drying Equipment and Lamps 



NORTH AMERICAN ELECTRIC LAMP CO. 
I00& Tyler Street St. Louis 4, Mo. 
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As a bell-buoy warns 

of DANGER AHEAD... 


... a Lisle plug 

ADVANCE WARNING Of 

aircraft engine wear ! 


Impending engine failure is often fore- 
shadowed by the appearance of ferrous metal 
particles in the circulating lubricant. Lisle 
plugs immediately call attention to this hidden 
danger. The powerful magnet in Lisle Mag- 
netic Drain Plugs catches these abrasive 
steel cuttings — discloses the unseen danger 
before serious trouble can develop. Hundred 
of thousands of Lisle plugs are now providing 
this extra measure of safety in American air- 
craft. Investigate the advantages of this proven 
protection for your engines — specify Lisle 
plugs in place of ordinary drain plugs. 

ENGINE DESIGNERS: Write for samples and 
application data. No obligation. 




Today a check on Felt specifications leads 
to improvement in many applications. Re- 
cent advances in Felt technology step up 
performance — cut costs — expedite post-war 
planning. Given specifications on any part, 
we can quickly determine the correct Felt 
to do the job most efficiently — and eco- 


2. SET UP 

your Stoni-'- 1 


Samp' 1 * 


fttf 


Specifications are best understood when 
samples are at hand to see and feel. So 
specification Felt samples, as well as writ- 
ten specifications, should he on file in your 
Engineering Department, Buying Offices, 
Inspection Departments— and with all your 
Suppliers. You have only to give us a com- 
plete list of the Felts you use, and tell us 
the number of Sample Felt Files required, 
and we shall be glad to make these con- 
venient files up for you. 


American Belt 

Corn 



PRODUCERS OF FINEST QUALITY FELT PARTS FOR OIL RETAINERS, 
WICKS, CREASE BETAINERS, DUST EXCLUDERS, CASKETS, PACKINC, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 
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New McGraw-Hill 
Aviation 
Books 


ESSENTIALS OF AERIAL SURVEYING 
AND PHOTO INTERPRETATION 



AIR NAVIGATION MADE EASY 

css 
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iethod of 


different 
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"Lectroetch co 

1727 DOAN CLEVELAND 12, OHIO 
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SPRINGS... 

Must Be "Educated’’ 
For Their Job . . . 


Every problem of spring design and mate- 
, rials is a subject for engineering analysis. For 
mple, when springs are to be used in elec- 
' trically operated devices, they will cushion 
shock, or store energy, or exert force. This 
they must do accurately. Thus a good brush spring must 
not only keep carbon in contact with commutator, but also 
preserve a definite gradient, applying its force within 
narrow limits 


Likewise where springs conduct electric current, the 
choice of proper material, such as beryllium copper or 
other copper alloys for certain functions, is of first impor- 
tance for both conductivity and heat resistance. For satis- 
factory performance, engineer and manufacturer must 
consider the exact application of the spring in every detail. 
Reliable is equipped to give you the correct spring for 


Submit your spring needs to us. 
Reliable catalog 44 supplied on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 

3167 Fulton Road Cleveland 9, Ohio 


YOU CAN RELY ON Hlllimtim 

’Reliable SPPPM 



04 
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WEAPON FOR 
PRODUCTION 


TUTHILL SMALL PUMPS DO 

BIG JOBS ON THE PRODUCTION LINE 



TUTHILL PUMPS arc Mrving Army e Navy e Air fort. 


TUTHILL PUMP COMPANY 

939 f. 95th St. • Chicago 19, lllinoi. 




Jnheducinq 

TAYLOR PLASTICS 
TO TOKYO 

via Boeing's B-29 Superfortress 


Nineteen parts of the world’s fastest and larg- 
es! military aircraft are made of Taylor Phe- 
nol Fibre and Taylor Vulcanized Fibre. . . . 

1 1 is especially significant that Taylor Lami- 
nated Plastics should be selected for the 
Superfortress, for the best engineering brains 
of the aircraft industry collaborated in its 
design. . . . You may be sure that the nine- 
teen Taylor products were selected because 
there were nineteen jobs on this airplane that 
could not possibly be done better by any other 
available material. 

Our experience in providing Laminated Plas- 
tics for the Superfortress and other news- 
worthy American fighting planes enables our 
engineers to step into your problems at the 
blueprint stage and make helpful, intelligent 
suggestions. Consult us freely and without 
obligation — now. 

TAYLOR FIBRE COMPANY 

LAMINATED PLASTICS: phenol fibbe • vulcanized fibhe 

Sheets, Rods, Tubes, and Fabricated Parts 
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DUE TO LAND 
NOVEMBER 20! 


HOME OF THE 


fex/ngfan 

LEXINGTON AVE.'AT 48th°ST., N.Y.C.,17 


“A guide to the 
shape of things 
to come. 


TRANSPORT 
AIR- 
CRAFT 







AIRCRAFT 

TURNBUCKLES 


AN STANDARDS 

Precision made by new 
production methods, re- 
sulting in substantial sav- 
n critical material 
and machine time. 

RELIABLE 

ELECTRIC COMPANY 



HOW TO HANDLE 

AVIATION ENGINES 



placing it on the test stand, c 
into the plane. Handles loads at sides as 
well as the front. 2\, 5, and 10 Ton Cap. 
Users — 

Curtiss . Wright, Boeing, Bell, Republic, 
Consolidated, Lockheed, Douglas. Gram- 
man, Eastern, North American, etc. 


iA 



WAITING FOR THE SHIFT . . . 

Like every other long established 
manufacturer, Diefendorf is waiting 
for the word . . . the word that will 
come with V-E Day — "Convert”. 

In the meanwhile — we are in con- 
sultation with engineers who arc 
thinking now of the gearing prob- 
lems "Shift” day will bring. 

DIEFENDORF GEAR CORP. SYRACUSE, N. Y. 

diefendorF GEARS 


Changed 
your 


ADDRESS? 


Let us know so that we can keep 
copies of Aviation coming promptly. 


TO: Circulation Dept., A 


330 West 42nd Stree 
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DYKEM STEEL BLUE 

STOPS 
LOSSES 
making dies 
& templates 




1655 W. Lafayette Blvd. 


Detroit 16. Mich 



ANY SHAPE -ANY MATERIAL 

COMPLETE FACILITIES 

Write today tor helpful forging! Cola folder 
I. H. WILLIAMS & CO. '7 he Drop forging People” Buffalo, N. 


JACOEL 
Splicing Tool 
No. 10 

Full swivell especially c 
signed for splicing eircrr 
control cables. Will eccoi 
modete thimbles or bus 
ings up to 3/16 inch 


Specializes 
in 

So/ders 
Fluxes, Welding 
Brazing Compounds 
SILVER SOLDERS & FLUXES 
L. B. ALLEN CO., INC. 


Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


PLASTICLEAR CLEANER 
PLASTICLEAR SUPER-HARD WAX 

L W. FltBIHANB 1, CO. INC. Nawtaa Lawar Falls 41, Mass. 


’ »T I TANi NE » 


TITANINE INC. UNION, N. J. 


GOULD BATTERIES 

Custom built with mass production precision 





ENGINEERS are invited to 
consult us for design and 
other special services • • • 

iHiniiiiwjvanffii 


AVIATION, November, 1944 


It’s a permanent 
part of our 
gaging routine 

COMTORPLUG 


COMTORPLUG 




It's versatility demonstrated 
by war's urgency, Comtor- 
plug Is now a permanent 
pert of the gaging routine 

cision bores to fractions of 
.0001", detecting out-of- 
round, front or back taper, 
bell mouth, etc. Automatic 


Request Bulletin 29 

THE COMTOR CO. 

WALTHAM. MASS. 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 38 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON. CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

GASKETS 



all 

reproduce 
actly, quickly 


with the 

H U ITT E R 

£&c/fc»-COPYIST 


fine lines don'i 



FLOOR MODEL 


variations of cross-hatching 
clearly — that's quality repro- 
And again we say, that's the 
lectro-Copyist — especially if 
i the Hunter Hecco-Dyzed 
If your reproduction work 
is not up to these high standards, lei 
the pioneers of the photo-copy 
process show you how easy it is to 
obtain more sharply defined nega- 

prints the Electro-Copyist way. 

Only the Electro-Copyist offers a 
model for every engineering use. 


WRITE FOR BOOKLET 

Many suggestions to speed up 
drafting room work are explained 
this booklet. Send today for 
complimentary copy. 


HUNTER ELECTRO-COPYIST, INC. 

480 S. Warren St., Syracuse 2, N. Y. 
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PRODUCTION 

AVIATION S MARKET PLACE 

WANTED 

IfisliiiSS 


Tool designer with tool plan- 

°” 0R - 


nine ability. Capable ol 

NEW ADVERTISEMENTS r«ei.«f by Norembe 

Jaif app ' ar ,B ,h ' DecemW iu ” w!,iU 

Aircraft Plant, including j 

!’ WANTED 

PROJECT ENGINEER 

im. 

DESIGN 

terns. 25 to 35 years of age. 
Apply 


WANTED 


Saw 

Young, progressive engi- 


POSITIONS WANTED 

neer. Design and droffing 

PILOT WANTED 


and knowledge in light air- 
craft, structures, power 

IIP 


plants or hydraulics and 



Aircraft Men Wanted 


- 


FOR SALE 


LAYOUT MEN 
DRAWING CHECKER 

SSB8BS 

WANTED BY 



aircraft firm. A good en- 

DESIGN ENGINEER 

TZ~=g= 

able to formulate a mar- 

iSSS 


for light aircraft and air- 

... uStSSfSm ,1 a. 

'"'^C«S:'AL[wNEl'''iSMS£r'' 

Registered Patent Attorneys 

craft products. 25 to 35 


CS Post StrrjTn^rlnclo «. OIL 


«* 


AVIATION S MARKET PLACE 






. .AUTHENTIC 
OUTSTANDING 
AUTHORITA- 
TIVE 



>ad Reckoni 
juipmcnt 


ENCYCLOPEDIC 
AVIATION DICTIONARY 

by CHARLES A. ZWENG 


mmm® 

g-Sstil 3 



ol other words defined In ZWENGS 
AVIATION DICTIONARY. The publisher, 
congratulate the author for this, his latest 
contribution to aviation. This splendid 
volume Is bound in maroon leatherette 0*1’*" 
with gold lettering. 

Price only $6.00 postpaid or C.O.D. 


S*.S£“iCS«^.’3o. 

iP 

FLIGHT mSTB^JCTOR^ 


yffl 


h (Worms) 


Celestial 

sa’s 


GATION COMPUTER, 7 


AIRLINE TRANSPORT I 


Write for Inform 


PAN AMERICAN NAVIGATION SERVICE DEPT.-M 

12021 Ventura Blvd., N. Hollywood, Calif. 


KtRO TRA0f5 

~ COMPANY w 

Roosevelt Field. L. I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 1 5 


WANTED TO BUY 


HARRY BRUNO 


WANTED AIRPLANE 

Will Pay Good Cash Price 


LUCITE OR PLEXIGLAS 


LORRAINE NOVELTY MFG. Ot 


AVIATION 

SCHOOLS 


AERONAUTICAL 

ENGINEERING 

DEGREE IN 27 MONTHS 


INDIANA TECHNICAL COLLEGE 


Approved Repair Station 1BI 

INSTRUMENTS 

— ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 

STANDARD AIRCRAFT EQUIPMENT COMPANY 

I N 1 _ Garden City 


S !. \. 
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AVIATION. 


ASA 



WEAPON FOR KNOCK! NO 



PRODUCTION COSTS 


fj DOWN 

ITS HARD TO MATCH 7NIS++tM+ 
THE SCREW WITH THE ENO/NEERED 


RECESS THAT STEPS UP 



SCREW 


DRIVINO SPEED AS MUCH AS 50 % 

it's PHILLIPS \ 





Right at your command is one of the most potent and efficient weapons 
for speeding up assembly and cutting costs that you could hope to find. 

It’s Phillip's - the Engineered Recessed Head for all kinds of screws. 

It’s the screw recess that eliminates fumbling, wobbly starts, slant 
driving, and dangerous skids — the troubles that have long made screw 
driving slow, awkward — and costly! 

It's the screw recess that makes driving easier for workers - helps keep 
them going at top speed through a full shift. 

It's the screw recess that lets you adopt spiral and power driving for 
assemblies where speed tools have never been practical. 

Hundreds of plants have increased screw-driving speeds as much as 
50% . . . and cut costs correspondingly . . . simply by switching to Phillips 
Recessed Head Screws. Can you do the same? Make the switch to 
Phillips Screws now — and you’ll see. You’ll see they cost less because 
they help you produce much more! 


TO MAKE WARTIME QUOTAS 
AND PEACETIME PROFITS 


:e» ... fits snugly, 
vobbiy starts, slant 
eliminated. Work 
rouble-proof for 


aving is 50%. ) 

osier Driving: Turning powe 

s fully utilized. Worker 



ng or breaking of 
eads. The job is 






WE'VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 


Is magnesium 
well adapted to die casting? 


Sound, strong die castings of the highest quality are pro- 
from Dowmetal Magnesium Alloys. The advantages 
of die casting techniques, combined with the high strength- 
weight ratio of magnesium alloys, make possible products 
are strong, lighter in weight, yet comparable in 
price with die castings in other metals. 

The surface finish of Dowmetal die castings is excellent . . . 
thinner sections are possible than with sand or permanent 
mold castings . . . accuracy and close dimensional toler- 
ances reduce machining to a minimum. Dowmetal’s 
low cost in large-run production is likewise an important 
consideration. 


Since 1916 Dow has been producing, alloying and fabricating magnesium. 
The benefits of the accumulated knowledge, as well as the facilities of Dow's 
own fabrication shops, are readily available to those interested in Dowmetal 
die casting as a means of improving their products. Inquiries are welcome. 
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Specifications for long-range aircraft call for the installation 
of the Pioneer Gyro Flux Gate Compass System because its master 
direction-indicator readings are steady and accurate in steep 
dives, fast turns, rough weather, or near the earth’s poles. The Gyro 


Flux Gate Compass is a product of a great Creative Engineering 
team— a contribution of Pioneer’s combined skills in mechanics, 
electro-mechanics, electro-magnetics, and electronics, • . • 

Month by month, as flying becomes safer. Pioneer points the way. 


PIONEER INSTRUMENTS 

Bendix, Pioneer, Gyro Flux Gate are trademarks of Bendix Aviation Corporation 



endix 
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